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(2) 

im^m 1 ] 




(1) t3J;0t (2) 4", Xl~x5©'>;/^j:<ifcl-:3*t:/Ph>^STr$.0. ffl^^tl^'nifiiLLTH^ 

nb>mMr$>o, A i~A4«^n-?nsi3ibTits^'&. -ch2-. -c (CH3) 2-. -c (CF3) 2 

-. -0-, -SO2 -*;^ctt-CO-T*0, g. h. i. j, k, 1 ttiE-n^nffilibTO^itttl ^ 
#«©*^J5iT«> tK^H^, *^«-CmH2m+l (mtt 1 ~ 1 0 ©SIS) . -CI. -F. -CF ^^ftii- 
CNT*-5. ] 

2 ] 

-fig^ (1) -e«Sn«.«»3jIL^fjfi*fiC<£^f 5^0yi7^;frL. STUffi* («l«0. Sg/dl. 35^: 

T'll^) A^O. 05~1. 2 d \ /'g(D^m-^h^:i'UziT-\zi:.r)m<itl^:Li:t:Wmiit^m^mHzmm<D-:f 

3 ] 

— (1) Al, A2©/j>;^c< ifc 1 ■:3;5t-CO-T*0. yO^'r)^#^©7K*JI^O'>^C< i 1 "t^Ji*- Cm 
H2m+1 (mti 1 ~ 1 0 ©Sic) 1 2 ic|B«©:/d h >e#tt:/D .7 

-jKiC (1) *^ X l*3cfcafx2«>^D h>®?», X3~X5«H, Altt-S02-*:t«-C0-. A 2 «it^ 
-CH2-. -C (CH3) 2-. -C (CF3) 2-. -0-, -SO2-*fc«-CO-T^0. g«l 

. hs.ut i tt^n-e*n3fi5LLT 0 s fc« 1 -x^&^m^m i x« 2 {ciBa®:/p h >e«ttyp i^^a^^:. 
5 ] 

-jfe^ (1) *^ Al*t-CO-Tfef3> Alf-it^^^L^£li^SS©7K^0^^®i!>^<«!:fclOd«-CmH2m 
+ 1 (mlJl~l OWSSc) T^S:i<h^«Fm<i:-r-5ffi^5S4iB«©yp h>e#14:/Pyi?«M^#:, 
[»*^ 6 ] 

(1) 75^ Al*t-CO-TrfetD, A2*t-CH2 --eabi)Ci:^4$iii-r-Si»*:«4(C|B«£©7'P h>eJi 
tt^Py^^^^a-^^:, 
7 ] 

y^P h>e^14:/P-yi7#^a-g-#:©^:t>^i^S^a75^*3 0 0~2 0 0 0 g/mo 1 TJbD, 5 ~ 2 

0 w t i <i:$#gi[<i:-r^tt5f?:« 1 ~ 6 ®li-rtl;^M;:IB«©:/P K >eJ»tty P >;/ i'**^^:. 

yPh>SE«d^ -CnH2 n-SOsY (n«0~l OWM^. YttH, N aSfettKTS.^. ) T^.-SCtSIt 

WLtr^m^^m i ~ 7 ©i^-rn;!)McfE«c©^p h >e^tt7*p >;/ i^^a^^. 
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(3) 

yahy&mi^-yay^'^m^m^. yt. I^X««T«lT5i5ffi^^igTi&«c:i:<&#IS<l:-r-2)iS*:Wl~8<Di/>m*^ 

m^mi 0] 

1 1 ] 
[f»*J« 1 2 ] 

o 

[ff*«13] 
[0 0 0 1] 

h>e«ttypyi7^a^^, 43j;t^, ^n*^e^tsaj*p^^y-;i'Sms|sf«?i!ifc*3iiTffltieni)yp h>e#iK 

[0 0 0 2] 

y-)Vy)^mW.^m^^xm.ik%m^'i'i'^m.^:>^d' J—)VmmMmft (OMFCrOirect Methanol 
Fuel Cell) feM^SnTl/i^. C©DMFC«, 7K^^^^S-&-5fc*«ekM§§7!i^^g^t;tfe->>y;i/ 

[0 0 0 3] 
[0 0 0 4] 

iSiii^p h>e^i4$*t-f.ias5J-^^««?sie<!:bT«, -^uhym&^^yyMJhM^^mtmfbnx^^^, 

/t- fc cfc S«JE<gT^fg«^^<gT7J^43 C -5 i 5 FpIS LT ^i^c, 
[0 0 0 5] 
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(4) 

[0 0 0 6] 

it^^m^mzmn. m^'Fmmmiivx&mmo^mmizm^^^^ittm^^nx^,^^ m^it. 4mm^m.2m 
m) . 

[0 0 0 7] 

znib-:fnh>mm^^i^mmmt7i(.miS^^m<ozfah>&m\i^i^ib^tzibizit. ynhymmomxm^sim^ 

T, -rtjit^-^-f^y^i^&^mti'b-^K-r^^itti^'ii-mx'^)^, vA^LttA^i^, -/ohymmcDmAm^m^-rii. 
mmizmTi^mmL. ^7i^mAmmvrcio:^mmzfji^z.iiAmibnxi.^^ ^my:m.i»m) . 
mmt^m<DK^^tzj;:vy^^m±r^^ii-f}-^^, yi<.m^(Dmm\tmn9.m.m<Dm^i'mmKmtvxm^^^:iii 

itX^Ui^K Sfc, *@14<i:;^i:^;a:<Tfc, ®;!Ktt*^iBit^«-&{C«, MO|figi@-^^S®®T. !»*L^c*S:^LTO 
[0 0 0 8] 

^:lx. i^^^mmmmiz^mmm^'^x-r?>:Liix\ B*tt^i^±> is©*{b-r^^fe*^'M^$nT(/i'5, ^tj^ti 
^izj^^^m^-^^^f^vTzo-^. mio<Di7oa7.)in-->m^m7ii»mLxx)Vji-^>mt-r^:^& m^\i. ^fps: 

[0 0 0 9] 

:ine.©:^i£tt. mmm$>^<'^immmzmm<Drz>i><D!i!imA^!ii-mx$>^. mm. mm. mmuiKo 
ssimt:ft^^^mmmx$,^tztbm&mtmf^m&^\^^itm<^mmx^m^mAmt£^. mmitAmmx$)^. mz:^ 

[0 0 10] 
[0 0 11] 

^rz. ■fah>'&m\tm^^?:^Knm<D^inz%mT^^izx. ®s{Ccfc-&«!isw?iiig5S$jfSAii*!&*tt^<£ 

[0 0 12] 



1$M2004-359925 



(5) 

[0 0 13] 

mwxm. 1 ] 

!|#M¥1 0-4 5 9 1 3^i:^ffi 
^mm5 2 - 9 1 7 8 8^ii® 
#M¥0 2-2 4 8 4 3 4^i>^ 

[#fi«if4] 

!t#S 2000-501223 -^i^^ 

.[#lfX«5] 

i|#MBS'5 2 - 9 9 9 8 2 

Hl^iiUmg 9/6 1 1 4 l^?qiMI» 
7 ] 

mm'j>mf^o o/e 6 2 5 4^igiffl» 

# l§ 2 0 0 2 - 3 5 8 9 7 9 -^iifg 

Macromol. Chem. Phys., 1 9 9, 1 4 2 1 - 1 4 2 6 (1 9 9 8) 

J p. 17 (19 9 9) 
[0 0 141 

[0 0 15] 

ay!7^m-^wx\t^<D^mi^. ^iz\t^n^t^^i3:^is^f-^mnm^xszfah>&imiimmmizm-r^, 

[0 0 16] 

[<k2] 
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(1) *3j;yt (2) cf. X i~x5(D/>^c< tfe ic«*t7^D h>@!*Tabf3. mittn^enniLVTH^rzit-f 

UhymM-T:$>r)^ A 1 ~A4«-g-tl-?-'n5£ilL.TiejS$g-&, -CH2-, -C (CH3) 2". -C (CF3) 2 
-0-, -SO2 -*:'t«-CO-T-fe<9, g, h, i, j. k, 1 ti^n^'nffljiLT 0 1 ^ ^ 3f 

mm<Dyi(.mm^\t.. Tiimm^. ^:'S:«-CmH2m+ l (m«l~10OS^) , -CI, -F. -CF3*fc«- 

[0 0 17] 

CCT. *3«HJ(C*3lt^^P h>^»<!:tt. TE^ (4) ~ (6) TS^$n^7.;i/3i^>K». ;^;P7j^> 

Bl«, *:;^i|s>ma7Jtt'A^#tfe.n-5. tfT«)TI2iC (4) T*$n.S;^;i/3f:>S!a*WS b < , TIEJC (4) {3* 
I^^T n = 0 , Y = H ^ 7. >^SA^it# (c:$f * L t.i„ 
-CnH2n-S03Y (nttO~10©S^> Y«H, NaS;^cttK) - (4) 
-CnH2n-COOY (n « 0 ~ 1 0 WfiiSc, Y«H, NaSfc«K) - (5) 
-CnH2n-P03Y2 (n ttO ~ 1 0 ©SIS, Y«H, Na*;tttK) - (6) 
[0 0 18] 

:^mM<D-:rah>B.m^':fay^^m^mt. (i) Tft^ns^ojgL^itm^a^w-r-sT'p h >e^<&ffl 

[0 0 19] 

ja:*3, -jssc (1) T«$tisj«03gb«ijg*te**-r-5:/ph>e#tt^D>yi7i:-jjsit (2) -e«$ns«ojg 

[0 0 2 0] 

sfc> (1) *5ottK (2) x^t^^n^miQ'MhmmmiiL^m-r^^yyA^m^mt. ±n22-D<Dmmm& 

[0 0 2 1 ] 

:^^m'izm^^oh>&m\ty'ny^^m'^i^<D^^>^^m'^mit3 0 o~2 0 0 0 g 
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(7) 

/mo 1 Tfe-SiltdW* L<. 5 0 0~1 0 0 0 g/mo 1 Tfe-S d <i:7!i«ii#fc»* LtJ, 
CO 0 2 2] 

giitt:/p-yi7*«'&#:«B*tt. {gK^ttT^^^+^W-i^^i-Sis^n^S^^-S, <.^>3SJ3^»a»A^*;*:^-r^-5^^t« 
[0 0 2 3] 

[0 0 2 4] 

*fiB^<7)-fig^ (1) T«t>sn«.«sojgLigja*^<&w-r^^p>;/^«. MTt^m (isso. sg/d i, asx: 

TSlI^) *W*b<«0. 05~1. 2 d 1 /g, <J;0«f*L<«0. 1~0. 9 d 1 /g, ^ fcjff ^ L< « 0 . 

1~0. 6d 1 /gTa&^:tU:ix'-(c<l;Of#e.n^Ci:*W*L.V^» U :^■x'-<73^^•^*75M^$•r^-^) (®7n*!S 

tc*B^)-stL*«fc<, -g5©5j-^m3j«-«sc: (1) ■r«snsift0jgL«i3§m^4**-r-5:/p>yi7<D*d^e,jg^S5n, 

[0 0 2 5] 

©(Sfe^fJ^tt. 1 0 0~3.0^;l^%Ti&Sdi*«STS 1 0 0~5 0^:;V%Tfe-5dtd^#t3»*bl/n 
CO 0 2 6] 

-flg^ (1) T«t)$n^«l03lL«jgmfi:^#-r-&yp-yi'®fiJ^*^^j^;^cVi«^(c«. >^p h>eiStt*i{S<^cO 
ffSbOfa:^^. ffi©«|f3igb«lii¥fi[ro»^ bl^^iji: bT», (2) -e«SnS«IO3ib«lig»fi^*«0iJ 

S^$n^. (2) TS$n^i^DjgL#eSr^^a^$i±T-^^ (1) T«$tl^«*i9)ib«it^e^Wr-5 

:/p>y^cD'r:r>3S^Sa«Sr^x.^C<hlCj:0, T'P h>g#tt7'P-y^^^tt-&fls:®7'P h->e^S. 

CO 0 2 7] 

*^BJ(:«S-5— iJgS: (2) T'«t5Sn^i^i93IL-«ig*{Sr*^?.;^£^>'P-y^«, IflfBie; (1) TS^J^n^SJiOjgL 

«iiS¥fi[^*r-r-5:/p->i'®7K'^®s^^®:*iig5fi?:fflia-r ®*tt*^*ffi<s.oj!)D7K»«^st-t(c<v^^^ia# 

fiCd^e^C^. dClT?. -JKiC (2) T'^^3$n^«IO)gbi^jfimfitJ&^e.;5:-5yP>yi7«, -jg^ (2) T*t>Sn-5 

KTKttdSBK/'JiSfctojif^ b<;^Cl.i, bAvLT'P h>m«147'P-;/i'*a^i*:®SjM^©SDXi4&J;0§^tC 
■t^tzisb\z. x;u*>K**#-rs-jl9:^ (1) t?^$nsji03lL*ficS::;*'p>y^»c, ±il*Ojgb«|jg# 
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(8) 

[0 0 2 8] 
[0 0 2 9] 

* A $ ;i <!: nx -5 . 

[^t3] 



(3) 



[iC (3) "f« X 1 *D J;Z>'X 2 tt-/n h >®«, AltS-S02-Srctt-C0-. A 2 «it^i|g^, _CH2-. 

-c (CH3) 2". -c (CF3) 2-. -0-, -S02 -*/t«-co--c*o, h. i ^n-^-'njsiLLTO 

TK^S^S^tt, -CinH2m+l (mtt 1 ~ 1 0 ©SIS) . -CI. -F 

, -CP 3*;ttt-CNTab-5. ] 
[0 0 3 0] 

mm tcLTO. 5~2. 0 d 1 /gOlSH^WSK, 0. 7~1. 5 d 1 /gO$Effl*«#JCjffSLti. ^)-^S*^ 



[0 0 3 1] 

(B) •:/uh>m^mvu\^^'^j-^-^mm^Lx. -flsic (2) T"g^n.5iioiiL.'^jfi#^a^WT.5 7'p>>5'A^ 
e)^ts:t'j=fv-i-rs. -^-ro^d-'jr^v-t. -js^ (1) T«$ns«jfi*fir^£#-rs:/pyi7i£:*-rsty V- 

rfv-fCT'p h>^SS2^ALT, -flgiC (1) T^^tl^j® 
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(9) 

(D) ■foh>m.&Amx^rL^^^mmmm^^u:i>-:ray^h. ■:fuhymmmx-^nm^^-^^ (2) t'«$ 

[0 0 3 2] 

*$n^^03lLiPit*e*#-r^:^U=fv-i:b. Cl®;tU3]'-7-<h, -/n h>^»$WL/i^i^y^-Sfc«:t 
[0 0 3 3] 

[0 0 3 4] 

t^nmmv}! Hp+wt:^<K3^a«s^LTf#e.nfc-)85iC (2) T'«to$ti^i!^i0jib«ig*'a*^e>7is^urf-7- 

[0 0 3 5] 

*«BJtc^^:7'p h>e^tt:/Ptyi'*«^#:®Mig{CfcOiTfflV^^^:y V-!^<Df^«WJS*#:0iJ^i^^ 

^Sl^S^A^-f h*{t^!^i:LT«, 0dA«. 4. 4' ->'7;l/::i-P'<>V7x/ >. 3, 3' -VZP }i'^U^>^J-7 
:s.jy. 4, 4' PP'O'/^x/ >, 3, 3' - ^ P P^ >y 7 x / >, 4, 4' - v?:7;U:tP>':7xr: 

;px;u*>. 4, 4' -v'i'pp>J>'xn;i/x;i/d^>, i, 4 ->':7;i/:^p'<>-tf >, i, z-vy )\'^u^y-^y 

, 2, 6 -vi7PP/<>>/- h 4, 4* -v'7;i':i-Pl:f7xn;l'. 3, 3' -i?:/Pt-4, 4' 

uM-y j:.-)]/. 4. 4' -v'7;i^:tP>'7x::i;l/^:S'>. 4, 4' -v?^ PPv'7xr:;l/;>i:$'>. 4, 4' -v'7;i' 
;tP>77x:i;|/X— 2. 2-t*7. (4 - 7;i':tP 7x 7'PA>, 2, 2-k'7. (4-^oayx.=.A) 
-^u)\y. a, a' -b*X (4->';U:tP7xzi;i/) -1, 4-v-f y7'Plf;U'<>-lf>. 3, 3' -v;<^;P-4 
. 4' -v:7;i/:tD'>;>>/7x/>, 3, 3* --JX.9-)V-4. 4' - P'^>V'7xy >, 3, 3' , 5, 

5' -y^by^9-)l'-4. 4* ->'7;P^P'<>V/:7xy >, 3, 3' -v^5^;i'-4, 4' -vi7PP'<>V7x 
y>. 3, 3' , 4, 4' h-^y^;!/- 5, 5' - vi7 p p/>s> V'^'x / >. 3, 3' 4, 4' - 

'jy )V:tU'j-7 x.~)V7.)V^^y. 3, 3' -'J t^-j-jv- 4 , 4' -~Ji; oa-jy x.-ji'^jif^y. 2. 5--yyjv:t 

Ph;l/X>. 2, 5 ->'7;l/;tPX5^;l/'^>-tf>. 2, 
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(10) 

[0 0 3 6] 

4, 4* -s^t KP4^>'>?:7x-;ux;i/>'>r 4, 4' ->^t: Ko^vv:7x::i;p^3'>, 4, 4* 
->?t KD^>'>?7x-;i/X— 5^;k 4, 4' -i^h Kp^xi^>'xn;i/x;i/*>. 4, 4' -vtKD*v^>\/ 

:7xy>. 2, (4-b: FD4^>-y^xr:;U) >^D/\°>, 1, 1, 1, 3, 3, 3 -^^-^y Jl^tu- 2 . 2 

-tX (4- t FP + v^^x:::;!/) 7'pyN">, 1, 4-t:X ( 4 - fc K p4^ v xn;!.) ^>if>. a, a* - IfX 
(4-t: Hp^^>:7x-;^) -l, 4 ->^^^;l/^>1f a, a* -tiX (4 - h K P^x:7x -1, 4- 
>?<y7'Dhf;u^>if>> a, a' -hf;^^ (4 -k FP^i^:7xri;w -i. 3 -v-f yypfc!;i/^>-e>> 4, 4 

' -fxt KP^5>^>^/7xy >. 1, 4-t:7. (4 - b K P4=-5>^>y<;W ^>if>. 3, 3-zyy)l:tn-4 

, 4' - Kp + t:7x-;i/. 2 -p<5^;i//N-f Fp^y 2-x^;i/A-f KP4^y >. 2 --r vypbf;i/A^ K 
p+y>, 2-:t^^;WN-r KP4^y >. 2, 3 -v;<5=-;i^A-r Kp^y >. 2, 3 - vx5^;p/\-f Ka^y 2 
, 5-vp<9^;i'/N-f HP+y >. 2, 5-vx^;i/A-f Kp^^^y >. 2, 5 -v^-tvt'p tf ;w\-f KP+y >. 2, 
6 -i^^^^WN-Y FP4-y >, 2, 3, 5 - h u y5^;w\-r Hp^y >. 2, 3, 5, 6 -7^ F^y^;pyN-r fp^^ 
y>, 3, 3* ->^y^;i/-4, 4* - i^t FP^vh: ^'xx;!/. 3, 3' , 5, 5' -7" F^;<5";i^- 4, 4* - 
ixt: FP + >t:7xx;i/. 3, 3' ->^^5^;i/-4, 4' - F p^v-v^ xx;i^y 3^ 3, 3' , 5, 5' - 
•xh^^^;i/-4, 4' - FP4^>'>^:7xX;Up<i$^>. 3, 3* , 5, 5' -«7^h^X^;i/-4, 4* ->?t:F 

p4^vv>'xx;i/y^'>. 3, 3* -vy^;p-4, 4* - vb FP^v'>^yxx;i/x-5";i/. 3, 3' , 5, 5' 

-7^F^y^;i/-4, 4* -vh FP^^v-v^xXjl/X-T^jl/, 3, 3' -i^^^)V-4, 4' ->?t: FP + xi/y 
xXjPXjl/^'^ F> 3. 3* , 5, 5' -5^h^;?^^;i/- 4, 4' - F P^>'v:7xx;i/X;i/:7>r F, 3, 3' 
->^>C^;i/-4, 4' -vb FP^'>v:7xx;UX;i/*>> 3, 3' , 5, 5' -T-h5^^;u-4. 4' -S^tF 
p^5yv'7xx;i/x;u*>. 2, 2-t:x (3 -y^^i^- 4-t: fp^v'^'xx;!/) yp/^>. 2, 2-ex (3- 
x^;i/-4-t: FP + v-yxxjl^) 7'p/n">, 2, 2-tfX (3, 5 ->?y 4 - b Fp + v^'xx;^) yp/\' 
a. a' -bX (3->C^;l/-4-b Fp + v^xX;!.) -1, 4 - v^-f V ^ P b;l/^>-tf >. a, a' - bX 
(3, 5->?>c^;p-4-bFP + >':7xx;i/) -l. 4 - v-f V7'Pb;l/^>if >. a, a' -bX (3->c^;l/ 
-4-b FP^5>y^xx;i/) - 1, 3 ->?-f y7'Pb;i/^>if>. a, a' -bX (3, 5->^y^;U-4-b FP 

4^v:7xx;i/) -1, 3 ->^-f yypb;v^>-tf>fcj:<^:^^tf e>ti. mffl25-5i/^tt2ajiy.±:&g'&LTffl(.^'5c^7i^* 

[0 0 3 7] 

^uh>mm^mr^^mmz^/\^-( i^it^mtLx^t. m$E<D^mmi^/\y-f \^it^m(D7sji7t^>itm. tji^ji 

7.Jl^>it^(Di^^^\ 2, 2, 5->^y;i/:tP^ASK. 5, 5' -*;i/4^x;Ubx (2- 

>';^:tPS>&Sm) > 5, 5' -x;i'7tNx;i/bx (2 -y;i.;tP^*>Si?) . 2, 5 ->?i7PP>'xx;i/*x*>S? 
, 5, 5* -*;U3l^x;i/bx (2 -:7;i/:^p^>if>*x*>g^) 43cfcOt^(7DT;p* u^JSJfi^Ccif^&^frf ^ii^*^T- 

:/P F>^a*W"r^^«iK>^b FP + Mk^tliibTti, WE(03¥SjK>^b FP4^Wb^t?(OX>il.4^>>ft:^. 7Jl 
^Jl7.Jlyi^>im(D\^1b\ 2, 5-vb FP^'>*m#IK> 2, 5 - >^b F P^X7^lx7 5^;i/ffi?. 5, 5' 
>v?1t»J^;i/m. 5, 5' -g^:tv-tl-U9=-;l/S^> 2, 5 - vb F P=^^i/ >^xx;i/7}NX7j^>®fXj:<i:CD U >SE«*W'r^ 
^mmi^\i F P4^ Wb^^iScfcDf^ODT;^* U ^«ta?5:£S:#tf ^ C i:*^*T#^o 
[0 0 3 8] 

^i:*3. 5?SJ«>^A^< F{b^#lRD^5?S]!^vb FP4^5y<k'&%c^x;i'*Wk4^ 7;i/=^-;i/ 
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(11) 

>■^^:^JT7.;^*:>•^b•r (Ma c r omo 1 . Chem. Phys.. 199. 1421 (19 

9 8) ) 
to 0 3 9] 

>':t+-t^->. xh^h Kn7 7>;^ctt'(Dx-7^;i/S. B^iEX5^;i.;^i:i:(73B&W^X7;7^;i/?S. 7-trh>. 

;)(5^;i/X5=-;U^r h>75:ifCD'ir h>^(7)(f;5\ N, N - v'y 5^;l/4^;UAT 5 F , N, N - vy.5^;i^7-fe h 7 5 F> N- 
[0 0 4 0] 

*prcOn^lLbf#^OTiS^^«^KIK(D«i|sf<i:LT»®-es.^o cn«. (1) TS^ti-si^o iib^igmfi: 

?&*-rs::^DN>e^<£fi5:;^p.y^i-lKit: (2) T*$nsi«OjgU<»ji*fi75^e.^i:SW*tttc®nK7K)B^3i© 
/JN^ l^:;^p ^ <t:^^'jiStC5 ^ am^mv. ^©ffi W*^*|Bl-5>^T'^-&$nTl^^fcJ6, T'P h >eS^iS5 T'P -y 

f^±izwou&^mmomtizi:^:fuh>m&<^JSiM'pmmiSLmzj^^i^^'y^(D^^^mM^n^o 

(0 0 4 1] 

Lfzmm'h^tSo ^mm(D-fah>'&mm:<Dm^\zmzmmitrA'^^t)K eitHT-^^w^ittti o~2 o owm. m. 

K-e*5«^tC«l~l 0 0 MmT$.-5C:i:*WSUV^. 
[0 0 4 2] 

*5E0joyp h>e^iKts. *^B^©yp h>e«^4yp■:/^7#^a^^fc^^^T'^in^j!J;<, «^i»«tt$'W-r-g)^ 

[0 0 4 3] 
[0 0 4 4] 

mmtLxit. Ti^momimft^ts^ummcDmTiKm^i^m-r^^mx'^mmizm^-^nti^^t^. m^^m. 
■^yijy. un)Vh. i'PA. :^/'J'>a. /'?::^>">A, ^yif7.y-y. jvy^-^h,. -i^j-yyA. >\^'J^k. 
, p>'C7AS)5:«^-n^©^^*t^if e>n-5, 

[0 0 4 5] 

%fs.E(Dm,mM^t.m.'^\^x^^x%mii.t^z.iL%x^^\^. mmnm. m^^n^L)'\v-^-(!^^t\.^t\.(r>^ 
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(12) 

[0 0 4 6] 

[0 0 4 7] 

p h>eJitt:?'p>yi'*a^#:ij. -ijs:^ (1) rm-^n?>mDmLmmm&^^-r^':foyi;^mm-$it^z.iiiz 

~i o(D7}v^)v^%tz\t^^v>mx$>^^m\t. &.r<Dm&.^^m-r^rctbiffmi.i^\ 

1. ^mRit\zwow\^i&m (sstmf$.^) ^^ui^k 

2. •fnh>-:fayi7^m-^w^mm-r^tikomv^iiLimi<L^\z-:fuh>m&- 7)u^)m^it\t 

i^j-v >.a^^n-e*nisiB${c i ^x±.^m-t^ z. t-^^x^, mi^<Mi^^mm^^^n^ z.tA^x^^o 

3. ■/nhymm-fjmmK^s.izm^Lfs.i'^rzsb. ^mm^x(D-(:t>^m&^m<Dm<tif)^u^^, 

4. ^m&(DmA^.i:zf^ms.iSimm^^M,x$>^, 

[0 0 4 8] 

*^B^©-/P h>e^ti:/P>y^#^m^#:*?*;P5j^::i;i/ai:5fSS{'KlSig^L-fc^^Jg^lSl~ 1 OcD7;l'*;l'S 

*?t«^^w>a*^^)fct-5?^iiga^^t--5^iitt©7'p h>e^tt:/p-yi7#^a^#T'a&^«'&«7t> m^m. miz 

p-y^*a-&^^4'©^#S(cifissfe^Lfci^igM^&i ~ 1 oa:)7)i=¥jm^fc\t:^'^u>mt'<k(D^o^mx^m 
C^i:4] 
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(13) 




[0 0 4 9] 
[0 0 5 0] 

BlS©^Hro7t€rS8WT#-5fc©<£ffll/i^, A^WtCtt, <BJE*««r. iSJETKffifl". =*^-ty>7>-/, ^^'JUA 

h>-(H«tt:/p-yi7#^a^fljc75^^». ^isMS, -/nh>^mmommf£^\zj;:<omrji^A^. 5oo~ 

1 00000mJ/cm2, JfSL<«l 000~3000 0 m J / c m 2 Ta5-5. *%Bq[c*^yOi^5iHf tt^D h> 

&mm^mmvrcD. •:fah>'&m^^^mnnz^Kimmm, m^^mxit-t/'iu-^^m'^r^mzmmiz^m^ 

*fT 5 d i ^ -fr-S i i S . 
[0 0 5 1] 

■t'd h>'g^K)K;PtCJ;f3a?a:-&*^ 12 0~3 0 0'C, »^ b<«l 5 0~2 5 0*CT, 0. 1~18 05> 

FbI. »iL<«i~6 05^r«gT'fe^. 2 0 ot:ei^TTfT^'«^ttii»©7-:^;^;^^^^J^&*Jp■r^;I<i:*^T■ 

' -T^yt'x-i' v>'*5^pr:hu;wj;©i?Ty{t:^#i*^#tft>n-&. 

CO 0 5 2] 
[0 0 5 3] 
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(14) 

[0 0 5 4] 
[0 0 5 5] 

mmm^(D^mu^<Dm.m.:^ii:ir^iZ7nirtti<o-^h^o 

( i ) MTiHtm ( 7) i n h ) 

( i 1) -(^y^m^^m 

Kimm^'msiiX^x-mkwx^tz. ikn\z^^\^fz.mcim^ o . i v u ^ KW^immzx-y :sl 

( i i i ) EiTK^ 

^mMSTi 2 0^:1 2m^mM\^fz-^uvyBM'^':fuv^^M.'^^^fz.\X':fuvyimm.^. 2 3'C)isfi7K{c2 4 
l^MiSab, ^©««igfl:=tO#tBbfc. (i v) -i-tyiSM^ (9 0t:, l^if^^ifii) 

1 MffiitgETS!aLfc-y->yjl':7^';i/A5r, 1 cm2o^aS:^rf 10 0 MmPP E T:7^ ;PACDM-®(ce^«ffi€: 
Bi5ofc2il^ffl-feJL'2eTS^i^*.. ^?L$r IMiit^^T-^fcLfc, dtl^ 9 0'C®g^attrt(Ci3:SLT^©Stn:M$:jftl^ 

(v) 

(v i ) 

^^JUA^-f K5>7'^ffltiTJt®7 0 0 Om J/cm2o'S^^ri.^jiM^:/D h>e«tt7'P-;/i7^a^«:*^e.;^t-5 

[0 0 5 6] 
(USStSJ 1 ) 

^S^^A«=. ^iSth, h;i'X>T«fcLfc5i-JK^2:ffi^fc?^ipg§, RCX«^SSSr<iA/t:7 3, 3' 
;l/3j?-;l/b*X (6-7;P=ii-P'<>-fef>X;i/*>i!:^-hU'i'A) (UATDSDFBPi:B&-r) 42. 23g (0. 10 
mo 1 ) , b'X (3 4 t Fn^->-7x:^;i/) ^^'>2 5. 6 3 g(0. 1 0 m o 1) 43 ctC/ilTKgJ^:^ U 
r^Aie. 5 9g (0. 1 2mo 1) SrffifFU^t. c:tl(r>>>.5^;i/X;i'5f;^-> H 2 5 5 . 5 g*3J:at h;|/X> 3 1 . 
9gS:J!jP^. ^^;«fXSai;«*^L'^i;7!)«e. 1 4 l*CST2»#rBld^ttT#fibfc?^. 8B#rB^SJES^ff ofc. MJS«h 

7.;1'7Jn:^->F (eJlTDMSO<i:H&-r) T-^&f?. ^(D±}t^^$^i5' /-;KcS^tHLT:tU rfT-^tfrtil^-a-, T-irh> 

Tijfe^bfc©-^, ^s^aaTi 5 o'C4Btftmjsi>T:r'jrf7-$f#it. t#e.nfc:ruzfv-©a7c*5a«o. 13 

d 1/g (DMSO) , 1iv7sW^^mi2%^'Q,\ik±. (2 5 CC^TOjiJ^eTTfeMUi) Ta&t>;/£:. 
[0 0 5-7] 

tlBBSJi5<^(C> 4, 4' -v7;l'::i-P'^>V'7ai/> (SiTD F B P tBSf ) 2 1. 8 2 
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(15) 

g (0. 1 Omo 1) , t'7, (3-;)t^;l'-4-t HD + >'7xr:;l') is^y2 5. 6 3 g (0. 1 Omo 1 ) . *l 
TK^i^AU-fA 16. 59g(0.12mol). v^5^;P7-fe h75 H 1 7 3. 8 gfectJ/ h;i'X> 15. 8 
^iOb, .^m;y7.^jii;jti^L;5:*t?.. l 5 7t:ST'2PtrBl*^ttT#iab^c^, 8fl#rB^H*S^fToit. 
[0 0 5 8] 

#e.tlfcittfl^SJ&ifeS:v'^^;l'7-fe h75 K 6 0 0 gT^5WL.;t!S, -fe^-f hjijifcj; »3i'J4-r^:fi^|^*Ufc. 

PBmjttLT:/D h>S?S (7,;l^*>iE:hhU>>AS) ^£*-r^yp 9 9 . 5g (iR^9 3%) <^ttfc. 
t#bnfc:/D-y^^^a^#:<Dji7£*!i«ttl. 2 1dl/g (v^^Jl/J-fe h75 K) , 2 2 0 

[0 0 5 9] 

f#e.nAc7'P>;/i7#^S^#:4 g^DMSO-v^5^;U7ir h75 H (1/1, w t /w t ) Jg^?K 3 6 g {C*D^^«? 

X«1S±f'^^^;?. hb, ^^amT^M*^?. 2 0 0*CST2^ra*ntT#}ail;iSIL., 5 0 Mm©^^®ofc7^ 

3^^S:ff</>, 7U-©X;i/*;>^S<Sr*-r-5 7-Y;UA$:f#fc, CKT)^ Jl/AtD'f ^>32i^a^l:« 5 1 0 g/m o 1 
. ffi:*^«l 2%. 'f ;f >e^Stt0. 1 4 S/cm, ^^y— ;UjgjH4tt0. 4 umo l /cm2 . m i nTJfeo 

[0 0 6 0] 
(*Jfi«RJ2) 

h;i/x>3i. 9 g©f^t)Ofr h;t/x>3 0. 0 g^m^^Tzmitmrnmi tmmzLxmTL^mito. ssdi/g 

(DMSO) , :«/5Xtei^ja«2 5 0*CUjI± ( 2 5 0t:*-r©S!l^T*;^W) ®:tU3fV-$#fc. ;5:*3. rtU^fv 

—fmwsjiKiastt 1 5 2"CTfeofc. 

[0 0 6 1] 

h;i/x>i5. 8 g©f^t)0{c h;px>i 7. 7 g^ffliifcft!i«, *SS0iJi <tii#(cLTSJS<i^ic*y v-iii^^jn 

, 8f^PBl©R;S*fT</^ MTCiteSl. 0 6dl/g (i^^^)VT±hTS.\ixmm . :»yXl&1i^Um2 2 3X:(DZf 
dyi/^m-^i^g 7 . 2g (J|K*9 1%) Sr#fc, 
[0 0 6 2] 

^nity^JlA<D-(:t>^m&^m\t5 2 0 gymo \, ©7K^^«18%. 'f;t>e^Stt0. 16S/cm. 
y — JUSjgtiHO. 9 Mmo 1 /cm2 . m i nTcbofc. 
[0 0 6 3] 

(it^m 1 ) 

^^^A'g, iasEth, hJi^ji>X'mfcLrc^mmt:m^tzi^m^. Rzsm.wmm^m?Lftyyxznz. dsdfbp 

42. 23g (0. lOmol) *5<fctXDFB P 21. 82g(0. lOmoD^f;;^ (3 - 4 - t Kn 

+ v7xx;i/) ;*5'>5 1. 2 7 g (0. 2 Omo 1) i5J:t>'**^iE;<J 'J A 3 3. 1 7 g (0. 2 4nio 1) S: 

»fFbfc. v:nnDMS04 2 9. 3 gisit/f h;i'X>4 7 . 7g$up;^. mmiiT^^mcmWhi^f)^^^ I 7 6X: 

[0 0 6 4] 

#e)nfc:itt»i:/a:S;S!il$DMS06 0 0 gT^iKbfc^, -fe^-f hiijifr J: OBJ^f-Sm^l^SbyS:. CWtJ^'Jv- 
^iS^y-;H 0 LlcSftbb, WmLfcJp'JV-^EJt*, T-th>X^^Ltc^, l 5 0'C4I^K^LT7' 

nb>mm (.T.ji^^sywti-hwyj^m <£*-rs7>^A*«^fl£i 12. ig (ir^88%) ^ntz. n^ntz^ 
>yA* 
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(16) 

M'^P^CDmTi.i&mtO. 9 1dl/g (DMSO) , iiy7.1l&fi^mmit2 5 0X:&,± (2 5 CCiTOiHa^T^i^tB 

) T'^ofc. 
[0 0 6 5] 

rzo Cl©7^;i/A©^'*>3?tftS^«tt5 1 0 g/mo 1 , ®7K*tt5 4%, -i :t>&mmitO . 2 4S/cm, 
^'y-;i'SiH4«5. 0 Mmo 1 /cm2 . m i nT*o;t. 

[0 0 6 6] 

(Jtfef^iJ 2 ) 

DSDFBP42. 23g (0. lOmol). t'X ( 3 - 4 - t K P=1^ 5^7 xn;i') p^3'>25. 63g 

(0. 1 Omo 1) , *i*g^®?*'JC'A 16. 59g (0. 12mol), DMS0255. 4 giJiO^ h;l/X> 2 
8. 4 g$:fflli;tto«W:fe0iJ 1 ilffl^lcLT, -fahymM (7.;i/*:>^^ h U ■j7AS) Sr*-r^*:^:}^U-7-5 7 

. og (iR^8 9%) ^ntco m^nrczfah>m& (7>;i/*>^:»-hU':7AS) -s^^rTj^'j-^-waTctts 

ttO. 8 3d 1/g (DMSO) , :«f^;^teS;®««2 5 0*Cet± (2 5 OrSTCSJ^Tf^i^lil) 
[0 0 6 7] 

SiJ(CDFB P 2 1. 8 2 g CO. 1 Omo 1 ) . t'T, (3 - 4 - t H D^^ v'7x::i;U) y.^>25. 63g 

(0.. 1 Omo 1) , U':>A16. 59g (0. 12mol) , DMS086. 9g, i^^^JU7±h7 

5h*86. 9 g:j3J:tXh;i'X>l 9. 3 g *ffltifcfl6ttJtK0iJ 1 tlSI^fCLT. :^U7 ^J-Jl':SL-^)V^ h>-^^-^^ 

uv-40. 7g (iR^94%) $»;^c. Kmm<DKit>.WLmti 5 5x:x'$)^rzo mnrzyfiVT^j-jvx- 

x-;l/^r h>7^:^:7}?|J■7-O®7C!|feStt0. 6 5dl/g (>'^5^;i/7-fch75 K) , ;tf7XeigP®a£«2 1 7'CT* 
[0 0 6 8] 

±^(D^nhymm (xjiTt^ym-rhu^Am) ^mt^Tt^^^t^u-^-s. 7g^DMso5i. sg^zmmmmL 

^l5^;i/7-trh75 h*3 6. 6gfCjP^^<gL. jI^'J v-jgS 1 0 %OSHJ/i'7XX2rt#rc, Cin^ 2 ao^XT-^rg 
«±{c4^^XhL. ^maST^iid^e. 2 0 0'CST2^rBl*ntT#ia$£«|b, P$4 5~5 5itim©lHldS©*<57 
[0 0 6 9] 

7U-©7;;i/3j^>^a$:Wr^y'^';l/A$#Ac„ 3:<Z)7^';l/A®-r:t>35i^lSaa«5 4 0 g/mo I . ©*^«3 
9%, -f:t>e*attO. 2 0 S/cm. ;*^'y-;US®i±«4. 6 /tmo 1 /c m 2 • m i nTib-^/S:. 
[0 0 7 0] 

3, 3' -7.;l'*rz;l/fX (6-^Pn'<>-tf>7,;U*>^:hh'J'j7A) 49. 13g(0. 10mol).4, 4 
• -i^h Ha+i^b*7xx;l'2 0. 4 8 g (0. 1 Imo 1 ) « «^*^K:^J U ■:>A 16. 5 9 g (0. 1 2mo 1 ) 

, v;*5^;w7-feh75 K2 4 1. 8 gis-fccK h;i/x> 2 6 . 9 g^m^^tzmitmmmi tmm\zLxm7t^mito . 

17dl/g (v?^5^;l'7-bh75 K) , :»^xm^Mm\t2 5 OX:£i± ( 2 5 0'Ci-ecDiB!lS-e5|5^tH) ®:t'J=f 
rsiis. :t'Jrfv-ft:^©SJE&M*«i 5 2'C-ca&^fc. 

[0 0 7 1] 

::OR^S;^K»^-^^Pf ^'b^t bT, 4, 4' -i/^OU'J-7jL=.)V7.)V-ii^>2S. 72g (0. lOmol) . 4, 
4' -vt KP:^vlf:7xX;H 6. 76g (0. 09mol) , mMmiJ^iOl. 16. 59g (0. 12mol 

), v;'^5";i/7-feh75 H 1 6 0. 2 g*3j;cjf h;i/x> 1 7 . B u^m^^fzm\t.mMmi iinmzBm^<DK^s^n 
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(17) 

3%) ?:mzo tjiii. KiBm(Dm.m\ti sa-CTfeofc. 

[0 0 7 2] 

e.n;/S:7^';PAO'f :t>3Si^«^att4 9 5 g/mo 1 , ®:7|c^«18%, 'f:?^>e^^^^iO. les/cm, 
/— ;i'il3H4ttl. 1 umo 1 /cm2 . m i n-eSo^t. 

[0 0 7 3] 

(^JSfiSJ4) 

^^«Ai?. ias?h. bAJi>-nmrcL^^m^^m^it7^m?^, Rzfmwmm=^m^ityyxn\z, dsdfbp 

14. 78g (0. 035mol), t:7.(3. 5 - v'^5^;i'- 4 - b h*a^x7x:^;P) (RTTM-BP 
FiBg-T) 8. 97g (0. 035mol) ii^Um7i!.^mi] 2^ 6 . 05g (0. 044mol) <£«fPL.fc. 
;itltv;>t^;i/7.;UJj^+->>* (e^TDMSOtBg-r) 9 0 g43j;t;h;UX>3 8 g^iP^. ^mtJX^mCmWLfS. 

d^e>, 1 3 5'csT3 o^j-7!intT#abfe^, i 2ii#pBis;£;*fT^fc, K*K«h;i'X>aeT('fTi^, mmt^mt 

Srzai^bfciCl^O. 2 5dl/g (DMSO) Tiboifc. 
[0 0 7 4] 

MfBSliS^lC, DFBP14. 18g (0. 065mol) , TM-BPF16. 66g (0. 065mol) . « 

TKi^^^U'i'A 11. 23g(0. 081mol).DMSO113 g i3 cfc h ;L'X > 4 8 g<£^})DL> 

jii;M*^b^£*^'6. 1 3 5x:^-v3 o^mmtj^nx^MVTcm. i 2P#pB1s^5^£^f^i, jeic:h;px>-se£LTi 6 

0 "CT 6 B#WS;&<£ff^ fco 
[0 0 7 5] 

f#e)nfc^ii7^cSJStli&DMSO 7 2 g*3j:a^N-^9^;i/- 2 - tfPU K> (e!,TNM P tBSf) 1 0 0 gT^IRL 
0'C4^KIS«ILT:?'n h>g!« (X;W5f:>g!±h'J'i'A«) *#-r-5p^D>yi7^^M^#:3 4. 4 5g (iR^6 8% 

) #e)nys::/p-yi'*a^f*:©3i7c*sactti. 24di/g (NMP) , i}^xK^Mm\t2 1 ox:-c&^ 

[0 0 7 6] 

m^nff:ray^i^m-^#2. OOgSrNMPlO. Os\Zl}mmmL, :^U'7-m&mi7wt%<D'7~7,=S:mii. 

«: (vi) mm(Dyjmx^mmi^rci^. mmmi^mmiizLxyv-(D7,)v-!i-^>mm^mr^y^jiL,^mz, 

7-<;i'A<D'r:t>32lft*^SH7 1 0 g/mo 1 . ©>jc^ttl0%. -f :t >e^Stt 0 . 12S/cm. 
SiittttO. 3 iimo 1 /cmZ . m i nTi&oifc. 
[0 0 7 7] 

(mrnms) 

RfBmm^i 6mmtLftmtmmm4tmm\zvxDSDFBPiiTM-BPFjir):t'j:i-7-^-^^Lft. ?)« 

0. 5 8 d 1 /gX'h-Dlt. 
[0 0 7 8] 

DF BP <Di^t) K>\Z. 4, 4' -v'i? D Dv?:7xz:;i.X;i'7:t > 1 8. 67g (0. 065mol), TM-BPF 

(Di^t>*)tz4, 4' -v't KD^v-f^xx;!/! 2. log (0. 0 6 5nioi) ^^mv. mitmmm4tmm\z 

LT:/o>;/^*a^#:<£a^Lfc. i|Ra«42. 9g (iR^89%) , STCttStS 1 . 30dl/g (NMP) , :» 
7 7.^^ 
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(18) 

mm\t2 2 5'CT«>ofe. 
CO 0 7 9] 

^SS^J4 i:|S|il('LT# e.tlfc:/p-y 2. Og^NMPS. OgiDMSOO. 5 g «?i^j§^J(CiP^^§ 

'i:t>^mS.\tO. 1 3 S/cm, ^^y-;Pigjiij4ttO. 6 At m o 1 / c m 2 • m i n Tfeo fc. 
CO 0 8 0] 

C^BJ©g5:§|] 
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(19) 

(SDInt.ClJ FI T— vn-h* (##) 

C08L 71:00 Y 

(72)5gBj# trea mm 

^mmn^ mt^&m 530-32 H^jb^ttsc^tti^ 

=F^»ffll>rJfrtffi}ir5 8 0 -3 2 
(72)|8?3# S# lEW] 

=f Hmtt ^ Vf mfiyf 5 8 0 - 3 2 H#{b^»SC^ttl*I 
F:57-A(##) 4F071 AA51 AH15 FA05 FBOl FCOl 
4 J 005 AAOO BAOO 

5H026 AA06 AA08 CX05 CX07 EE 18 HHOO 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The block which has the repeat structural unit expressed with the following general formula (1), 
and the block which consists of a repeat structural unit expressed with the following general 
formula (2) 

The proton conductivity block copolymer characterized by having. 
[Formula 1] 




At least one of XI -the X5 is a proton acid radical among [a formula (1) and (2). Others are H or 
a proton acid radical independently, respectively, and A1 - A4 are direct coupling, -CH2- -C 
(CH3)2- -C(CF3)2- -0-, -S02-, or -CO- independently, respectively, g, h, i, j. k. and I show 0 
or 1 independently, respectively, and the hydrogen atom of a ring is a hydrogen atom or - 
CmH2m+1 (m is the integer of 1-10), -CI, -F, -CF3, or -CN. ] 
[Claim 2] 

The proton conductivity block copolymer according to claim 1 characterized by having the block 
which has the repeat structural unit expressed with a general formula (1), and being obtained by 
the oligomer whose reduced viscosity (it measures at concentration 0.5 g/dl and 35 degrees C) 
is the range of 0.05 - 1 .2 dl/g. 
[Claim 3] 

The proton conductivity block copolymer according to claim 1 or 2 whose general formula (1) at 
least one of A1 and the A2 is -CO- and whose at least one of the hydrogen atoms of a ring is - 
CmH2m+1 (m is the integer of 1-10). 
[Claim 4] 

A general formula (1) a proton acid radical, and X3-X5 for XI and X2 H, A1 is -S02- or -CO- 
and A2 are direct coupling. -CH2- -C(CH3)2- -C(CF3)2-, -O- -S02-, or -CO- For g,1, h, 
and i are a proton conductivity block copolymer according to claim 1 or 2 which is 0 or 1 
independently, respectively. 
[Claim 5] 
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The proton conductivity block copolymer according to claim 4 characterized by at least one of 
the hydrogen atoms of a ring which a general formula (1) is -CO- and Al does not couple 
directly with A1 being -CmH2m+1 (m being the integer of 1-10). 
[Claim 6] 

The proton conductivity block copolymer according to claim 4 characterized by for Al being 
[ for a general formula (1) ] -CO- and A2 being -CH2- 
[Claim 7] 

The proton conductivity block copolymer according to claim 1 to 6 characterized by for the ion 
exchange group equivalent of a proton conductivity block copolymer being 300 - 2000 g/mol. 
and water absorption being 5 - 20wt%. 
[Claim 8] 

The proton conductivity block copolymer according to claim 1 to 7 with which a proton acid 
radical is characterized by being -CnH2 n-S03Y (n being the integer of 0-10 and Y being H. Na, 
or K.). 
[Claim 9] 

The proton conductivity block copolymer according to claim 1 to 8 with which a proton 
conductivity block copolymer is characterized by the ability to construct a bridge with light, 
heat, or an electron ray. 
[Claim 10] 

The bridge formation object of the proton conductivity block copolymer constructed for which a 
bridge and obtained in a proton conductivity block copolymer according to claim 1 to 9. 
[Claim 11] 

Proton conduction film for direct methanol mold fuel cells which consists of a proton 
conductivity block copolymer according to claim 1 to 10 or its bridge formation object. 
[Claim 12] 

The proton conductivity binder for fuel cells which comes to contain a proton conductivity block 
copolymer according to claim 1 to 10. 
[Claim 13] 

The direct methanol mold fuel cell which comes to use the proton conduction film according to 
claim 1 1 or a proton conductivity binder according to claim 12. 



[Translation done.] 
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* NOTICES* ^ 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by connputer. So the translation nnay not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the proton conductivity block copolymer used as the raw material of 
the proton conduction ingredient used in the fuel cell which uses hydrogen, alcohol, etc. for a 
fuel, and the proton conduction film which comes to reach and which is used in a direct methanol 
mold fuel cell. 
[0002] 

[Description of the Prior Art] 

A polyelectrolyte mold fuel cell is a fuel cell which uses a proton conductivity macromolecule as 
an electrolyte, and by oxidizing fuels, such as hydrogen and a methanol, electrochemically using 
oxygen or air, the chemical energy of a fuel is transformed into electrical energy, and is taken 
out. There is a type of polyelectrolyte mold fuel cells which is made to generate hydrogen from a 
gasoline or a methanol as a fuel with a reforming vessel besides the type using the pure 
hydrogen supplied from a bomb, piping, etc., and is used. Moreover, the direct methanol mold fuel 
cell (DMFCrDirect Methanol Fuel Cell) which performs direct conversion, using a methanol water 
solution as a fuel is also developed. Since the reforming machine for generating hydrogen is 
unnecessary, a simple and compact system can consider this DMFC as a configuration, and it 
attracts attention as a power source for pocket devices especially. 
[0003] 

A polyelectrolyte mold fuel cell consists of the positive electrodes and negative electrodes which 
contact the polyelectrolyte film and these both sides and are arranged. The hydrogen or the 
methanol of a fuel oxidizes electrochemically in a negative electrode, and generates a proton and 
an electron. This proton moves the inside of the polyelectrolyte film to the positive electrode 
with which oxygen is supplied. On the other hand, it passes along the load connected to the cell, 
and flows to a positive electrode, a proton and an electron react in a positive electrode, and the 
electron generated with the negative electrode generates water. Therefore, an electrolyte 
membrane is asked for high proton conductivity. 
[0004] 

As polyelectrolyte film which has high proton conductivity, the proton acid radical content 
fluorine system poly membrane is known. However, when this proton acid radical content fluorine 
system poly membrane was incinerated at the time of the abandonment which is very an 
expensive rank, it had the problem which fluoric acid gas generates that proton conductivity fell 
rapidly under elevated-temperature low humidity. Moreover, since this proton acid radical 
content fluorine system poly membrane had the high permeability of a methanol, when it used as 
an electrolyte membrane of DMFC, it also had the problem that the sag and the generating 
efficiency fall by the crossover of a methanol started. 
[0005] 

On the other hand, development of the polyelectrolyte film of the non-fluorine system which 
used the proton acid radical content hydrocarbon system macromolecule is also furthered. A 
proton acid radical content hydrocarbon system macromolecule can be manufactured by the low 



JP,2004-359925.A [DETAILED DESCRIPTION] 



2/16 ^— V 



price, and also there is no generating of the halogen system gas at the time of incineration, and 
it is known that there are also few falls of proton conductivity under elevated-temperature low 
humidity. In order to correct, for example, for the 3rd class carbon with which the principal chain 
structure has sulfonated polystyrene to tend to receive the attack of a radical and to emit the 
hydrogen of an alpha position easily within a cell, it is known that a cell property will get worse 
with time. 
[0006] 

Therefore, it did not have an aliphatic series chain in a principal chain, namely, many proton acid 
radical content macromolecules of an aromatic hydrocarbon system have been developed (for 
example, nonpatent literature 1 reference). The film which consists of a sulfonated polyether 
ether ketone especially is excellent in thermal resistance and chemical durability, and it is 
reported that it can be equal to use of long duration as a polyelectrolyte (for example, nonpatent 
literature 2 reference). 
[0007] 

In order to raise the proton conductivity of these proton acid radical content aromatic 
hydrocarbon poly membrane, it is required to increase the amount of installation of a proton acid 
radical, namely, to make the ion exchange group equivalent small. However, if the amount of 
installation of a proton acid radical is increased, the increase of a hydrophilic property and water 
absorption increase to coincidence, or becoming water solubility is known (for example, patent 
reference 1 reference). Water-soluble resin cannot be used for a fuel cell as polyelectrolyte film 
for fuel cells from carrying out the byproduction of the water to a fuel by the reaction of oxygen. 
Moreover, even if it does not become water solubility, when absorptivity is high, problems, such 
as membranous swelling, a strong fall, and transparency to a positive electrode from the negative 
electrode of the methanol through the water which absorbed water, are produced. 
[0008] 

Then, improvement and the approach of forming into low water absorption are developed in the 
water resisting property by introducing the structure of cross linkage into the polyelectrolyte 
film. For example, the proton acid radical content bridge formation resin film which sulfonated the 
polyphenylene oxide film which constructed the bridge by the Friedel Kraft reaction using the 
oleum is reported (for example, patent reference 2 reference). Moreover, desulfurization acid 
condensation of the sulfonic acids in the proton acid radical content bridge formation resin film 
(for example, patent reference 3 reference) using the Friedel Kraft reaction of a chloro alky! 
group and the film of a sulfonation polyether ether ketone is carried out to a ring, and the proton 
acid radical content bridge formation resin film (for example, patent reference 4 reference) in 
which sulfonate association was made to form is reported. 

Moreover, after pyrolyzing some chlorosulfonic acids of the film which consists of chloro 
sulfonation poly diphenylmethane and generating the crosslinking bond by sulfonate association, 
the approach (for example, patent reference 5 reference) of hydrolyzing the remaining 
chlorosulfonic acid and using as a sulfonic acid and the bridge formation approach by 
sulfonamide association using a chloro sulfonation polyether ether ketone and diamine are 
reported (for example, patent reference 6 reference). 
[0009] 

However, since these approaches were the bridge formation devices accompanied by desorption, 
such as a sulfuric acid and a hydrochloric acid, and chlorine, they had the problem of a 
manufacturing installation corroding by the sour gas from which thick-film-ization from which 
crosslinking density differs was desorbed [ as for which a void is made to the difficult film ] with 
a film front face, the interior of the film, or the membranous rear face. [ need / after the time of 
film production, or film production / for bridge formation / to be processed ] 
[0010] 

On the other hand, as an approach without chemical crosslinking reaction, the sulfonation resin 
which has water solubility and absorptivity, and the basic polymer which does not have water 
solubility and absorptivity are mixed, and improvement and the approach of forming into low 
water absorption are shown by by carrying out salt formation in the water resisting property (for 
example, patent reference 7 reference). However, since salt formation repeated dissociation and 
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recombination with the proton acid which is static reaction, for example, moves in the inside of 
the film at the time of a generation of electrical energy, it had the problem that sulfonation resin 
was eluted gradually. 
[0011] 

Moreover, the method of holding down the physical expansion by moisture absorption and 
reducing absorptivity by filling up the hole of porous membrane with a proton conductivity 
macromolecule, is indicated (for example, patent reference 8 reference). However, since it was 
easy to produce exfoliation of an interface and the fall of proton conductivity by interfacial 
resistance and transparency of the methanol from an interface took place from the difference of 
the coefficient of thermal expansion of a proton conductivity macromolecule and porous 
membrane, or the rate of hygroscopic swelling, these approaches were difficult to get in the 
reliable fuel cell. 
[0012] 

From the above thing, the polyelectrolyte film which may be compatible over a long period of 
time in a water resisting property, low absorptivity, low methanol permeability, and high proton 
conductivity was called for, without needing crosslinking reaction and salt formation. Or even if it 
carried out crosslinking reaction, the inconvenient polyelectrolyte film which is not — a void is 
made to the film — was called for. 
[0013] 

[Patent reference 1] 
JP.1 0-4591 3,A 
[Patent reference 2] 
JP,52-91788.A 
[Patent reference 3] 
JP,02-248434,A 
[Patent reference 4] 

** table No. 501223 [ 2000 to ] official report 
[Patent reference 5] 
JP,52-99982,A 
[Patent reference 6] 

International public presentation/[ 99th ] No. 61141 specification 
[Patent reference 7] 

International public presentation/[ 00th ] No. 66254 specification 
[Patent reference 8] 
JP,2002-358979.A 
[Nonpatent literature 1] 

Macromol. Chem. Phys., 199, 1421-1426 (1998) 
[Nonpatent literature 2] 

the Homma rank and the collection of 3rd separation ZUSAIENSU & technology study group 
lecture lecture summaries — "foundation [ of a poly membrane fuel cell ], and application" p.17 
(1999) 
[0014] 

[Problem(s) to be Solved by the Invention] 

The purpose of this invention is to offer the polyelectrolyte film which is compatible over a long 
period of time in the water resisting property which used the proton conductivity copolymer for 
the object for fuel cells, especially direct methanol mold fuel cells, and it, low absorptivity, low 
methanol permeability, and high proton conductivity. 
[Means for Solving the Problem] 
[0015] 

That is, this invention relates to the proton acid radical content aromatic series polyether block 
copolymer which has the block structure which consists of a specific repeat structural unit or its 
bridge formation object, the polyelectrolyte film which consists of them further, and a proton 
conductivity binder 
[Embodiment of the Invention] 
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[0016] 

The proton conductivity block copolymer of this invention is a proton conductivity block 
copolymer characterized by having Brock who has the repeat structural unit expressed with the 
following general formula (1). and Brock who consists of a repeat structural unit expressed with 
the following general formula (2). 
[Formula 2] 




At least one of X1-the X5 is a proton acid radical among [a formula (1) and (2). Others are H or 
a proton acid radical independently, respectively, and A1 - A4 are direct coupling, -CH2-, -C 
(CH3)2-, -C(CF3)2-, -O- -S02-. or -CO- independently, respectively, g, h. i. j. k, and I show 0 
or 1 independently, respectively, and the hydrogen atom of a ring is a hydrogen atom or - 
CmH2m+1 (m is the integer of 1-10), "CI, -F. -CF3, or -CN. ] 
[0017] 

Here, specifically with the proton acid radical in this invention, the sulfonic group shown by 
following type (4) - (6), a carboxylic-acid radical, a phosphonic acid radical, etc. are mentioned. 
The sulfonic group shown by the following formula (4) especially is desirable, and especially the 
sulfonic group shown by n= 0 and Y=H in the following type (4) is desirable. 

- CnH2n-S03Y (n is the integer of 0-10 and Y is H, Na, or K) ~ (4) 

- CnH2 n-COOY (n is the integer of 0-10 and Y is H, Na, or K) ~ (5) 

- CnH2 n-PO 3Y2 (n is the integer of 0-10 and Y is H, Na, or K) ~ (6) 
[0018] 

The proton conductivity block copolymer of this invention is excellent in Brock who bears the 
proton conduction which has the repeat structural unit expressed with a general formula (1), and 
the water resisting property which consists of a repeat structural unit expressed with a general 
formula (2), and consists of small Brock of swelling. Since it is thought that each Brock does 
microfacies separation of the proton conductivity block copolymer of this invention moderately 
and the interphase is combined by the same molecule, it is thought that the dissolution or 
swelling is excellent in a water resisting property, and is controlled by small Brock of swelling to 
the water by Brock who bears proton conduction. Consequently, a proton conductivity block 
copolymer having the high content of a proton acid radical, and having high proton conductivity, 
it excels in a water resisting property and low absorptivity, and the amount of transparency of 
the methanol spread with water is also presumed to be able to stop low. Moreover, in order to be 
because the interphase is combined by the same molecule, the difference of the expansion 
contraction by change of temperature or humidity is controlled, and generating of a crack is 
suppressed when it fabricates on the film. 
[0019] 

It excels in the water resisting property which consists of a repeat structural unit expressed with 
proton conductivity Brock who has the repeat structural unit expressed with a general formula 
(1), and a general formula (2), In addition, the mixture with small Brock of swelling Since the two 
polarities of Brock differ extremely, it is hard to form microfacies isolation construction. It is 
[ problems, like a crack goes into a phase-boundaries side according to the difference of the 
expansion contraction degree of two phases by change of temperature or humidity ] and is not 
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desirable, when neither the solubility to proton conductivity Brock's water nor swelling can be 
controlled but it fabricates on the film, since the interphase is not combined with a chain. 
[0020] 

Moreover, since it is thought that the two above-mentioned structural units do not carry out 
microfacies separation, but serve as a single phase, the solubility to water and swelling are 
promoted and the random copolymer which has the repeat structural unit expressed with a 
general formula (1) and (2) is incompatible in high proton conductivity, and a water resisting 
property and low absorptivity, if the rate of the repeat structural unit expressed with the general 
formula (1) which bears proton conduction increases. 
[0021] 

As for the ion exchange group equivalent of the proton conductivity block copolymer concerning 
this invention, it is desirable that it is 300 - 2000 g/mol, and it is desirable that it is especially 
500 - 1000 g/mol. 
[0022] 

Here, the ion exchange group equivalent is defined by the resin weight per one mol of proton 
acid radicals, and means the inverse number of the number of mols of the proton acid radical per 
resin unit weight. That is, it is shown that it is so low that the rate of Brock who has the repeat 
structural unit expressed with a general formula (1) is so high that the ion exchange group 
equivalent is small and the ion exchange group equivalent is large. Since there are too few rates 
of Brock who consists of a repeat structural unit expressed with a general formula (2) when the 
ion exchange group equivalent is too small, there is a possibility that the water resisting property 
of this proton conductivity block copolymer and low absorptivity may become inadequate. Since 
there are too few rates of Brock who has the repeat structural unit expressed with a general 
formula (1) when the ion exchange group equivalent is too large, there is a possibility that 
sufficient proton conductivity cannot be acquired. 
[0023] 

As for the water absorption of the proton conductivity block copolymer of this invention, it is 
desirable that it is 5 - 20wt%. Here, water absorption can be searched for from the weight rate of 
increase before and behind 23-degree-C 24-hour pure-water immersion of the dry proton 
conductivity block copolymer. The proton conductivity block copolymer of this invention has 
small swelling compared with the random copolymer which has the equivalent ion exchange group 
equivalent, and is excellent in the point that water absorption is low. 
[0024] 

As for Brock who has the repeat structural unit expressed with the general formula (1) of this 
invention, it is desirable that reduced viscosity (it measures at concentration 0.5 g/dl and 35 
degrees C) is preferably obtained by the oligomer which is 0.1 - 0.6 dl/g still more preferably 0.1 
to 0.9 dl/g more preferably 0.05 to 1.2 dl/g. When the molecular weight of this oligomer is too 
(reduced viscosity is too small) small, it is not desirable in order that two Brock of the proton 
conductivity block copolymer obtained may not do microfacies separation. It is [ a problem of 
being hard to carry out phase separation of two Brock minutely on the other hand, when the 
molecular weight of this oligomer is too (reduced viscosity is too large) large, and some chains 
being formed only from Brock who has the repeat structural unit expressed with a general 
formula (1). and it being eluted in water ] and is not desirable. 
[0025] 

As long as said oligomer has the repeat structural unit expressed with a general formula (1). it 
may have other repeat structural units. In this case, as for the rate that the repeat structural 
unit expressed with a general formula (1) among all the repeat structural units that constitute 
said oligomer occupies, it is desirable that it is [ 100 - 30 mol ] %. and it is desirable that it is 
[100-50 mol ] especially %. 
[0026] 

Proton conductivity becomes low and is not desirable when there are few rates of Brock who 
has the repeat structural unit expressed with a general formula (1). In addition, as a desirable 
example of other repeat structural units, the repeat structural unit expressed with a general 
formula (2) is illustrated. By changing the ion exchange group equivalent of Brock who has the 
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repeat structural unit which is made to carry out copolymerization of the repeat unit expressed 
with a general formula (2), and is expressed with a general formula (1), properties, such as proton 
conductivity of a proton conductivity block copolymer, methanol permeability, and methanol- 
proof nature, are controllable. 
[0027] 

In order that Brock who consists of a repeat structural unit expressed with the general formula 
(2) concerning this invention may control the dissolution in the water of Brock who has the 
repeat structural unit expressed with said formula (1), and swelling, absorptivity consists of a 
structural unit which cannot receive hydrolysis easily low. Here. Brock who consists of a repeat 
structural unit expressed with a general formula (2) may consist of two or more kinds of repeat 
structural units expressed with a general formula (2). If an ester bond, carbonate association, 
amide association, imide association, and a proton acid radical are included in this block, since it 
becomes easy to receive expansion by hydrolysis or water absorption and the solubility to the 
water of a block copolymer and absorptivity become high, it is not desirable, however, the repeat 
unit expressed with the general formula (1) which has a sulfonic group in order to make easier 
workability, such as film production of a proton conductivity block copolymer, — Brock — all 
repeat structural units — receiving — as a proton acid radical — for example, a sulfonic group - 
- 0.1 - 20-mol % — you may contain. 
[0028] 

The proton conductivity block copolymer of this invention is constituted by aromatic series 
polyether structure, and since it has neither the connection radical which is easy to receive 
hydrolysis of hot water, an acid, alkali, alcohol, etc., nor a radical with low thermal resistance and 
radical character-proof, when it uses for a fuel cell, it does not almost have causing degradation 
and denaturation. If it has an ester bond, carbonate association, amide association, imide 
association, alkylene association whose thermal resistance has alpha hydrogen which is easy to 
receive the attack of a radical low, aliphatic series ether linkage, etc., since a proton conductivity 
block copolymer deteriorates within the fuel cell which is easy to receive hydrolysis of hot water, 
an acid, alkali, alcohol, etc., it is not desirable. 
[0029] 

As for the proton conductivity block copolymer of this invention, it is desirable that it is 
especially the repeat structural unit as which the repeat structural unit expressed with a general 
formula (1) is expressed in the following general formula (3). Compared with the proton acid 
radical which had combined with the ring coupled directly with -S02-" or -CO- which is an 
electron withdrawing group, and was combined with other rings, its bonding strength is strong, 
and especially since the proton acid radical of this proton conductivity block copolymer cannot 
receive decomposition and dissociation easily, it is desirable. In addition, when the existing 
aromatic series polyether is sulfonated by an oleum etc.. it is known that a sulfonic group will be 
introduced into the ring which -S02- or -CO- which is an electron withdrawing group does not 
couple directly. 
[Formula 3] 



>#1 J*2 




(3) 



A proton acid radical and A1 XI and X2 among [type (3) -S02- or -CO-, A2 is direct coupling, - 
CH2-, -C(CH3)2-, -C(CF3)2- -0-, -S02-. or -CO- h and i ~ 0 or 1 are shown independently, 
respectively and the hydrogen atom of a ring is a hydrogen atom or -CmH2m+1 (m is the integer 
of 1-10). -CI, -F, -CF3. or -CN. ] 
[0030] 

Although there is especially no limit in the molecular weight of the proton conductivity block 
copolymer of this invention, it is made reduced viscosity (it measures at concentration 0.5 g/dl 
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and 35 degrees C), the range of 0.5 - 2.0 dl/g is desirable, and especially the range of 0.7 - 1.5 
dl/g is desirable. If molecular weight is too low, the reinforcement of a block copolymer may be 
low, and the film obtained may break by the contraction and expansion at the time of desiccation 
and moisture absorption. Moreover, if molecular weight is too high, dissolving in the solvent of a 
block copolymer may become inadequate, and trouble may be produced in film production etc. 
[0031] 

Although there is especially no limit in the manufacture approach of the proton conductivity 
block copolymer of this invention, it is compoundable by the following well-known approaches, 
for example. 

(A) Carry out condensation polymerization of the monomer which has a proton acid radical, and 
the monomer which does not have a proton acid radical or the monomer which it has, and 
consider as the oligomer which has Brock who consists of a repeat structural unit expressed 
with a general formula (1). How to carry out condensation polymerization of the oligomer, and a 
having-Brock who consists of structural unit expressed with general formula (2) monomer or its 
oligomer, and to obtain a proton conductivity block copolymer. 

(B) Carry out condensation polymerization of the monomer which does not have proton acid, and 
consider as the oligomer which consists of Brock who has the repeat structural unit expressed 
with a general formula (2). How to carry out condensation polymerization of the oligomer, and the 
monomer which has Brock who has the structural unit expressed with a general formula (1) or its 
oligomer, and to obtain a proton conductivity block copolymer. 

(C) Carry out condensation polymerization of the monomer which does not have a proton acid 
radical, consider as precursor oligomer, and consider as the oligomer which consists of Brock 
who has the repeat structural unit which introduces a proton acid radical into precursor oligomer 
by approaches, such as sulfonation, next, and is expressed with a general formula (1). How to 
carry out condensation polymerization of the oligomer, and the monomer which does not proton- 
acid-machine-** or its oligomer, and to obtain a proton conductivity block copolymer. 

(D) Compound the precursor block copolymer which has Brock who consists of a structural unit 
into which a proton acid radical is easy to be introduced, and Brock who consists of a repeat 
structural unit expressed with the general formula (2) into which a proton acid radical is hard to 
be introduced. How to consider as Brock who consists of a repeat structural unit which 
introduces a proton acid radical only into Brock who consists of a structural unit into which the 
proton acid radical in this precursor block copolymer is easy to be introduced by approaches, 
such as sulfonation, and is expressed with a general formula (1) to him. and to obtain a proton 
conductivity block copolymer. 

[0032] 

Since the approach of the above (A) is easy for control of the ion exchange group equivalent of 
a proton conductivity block copolymer, the manufacture approach of the proton conductivity 
block copolymer of this invention is desirable. It is more desirable than control of Brock in whom 
the approach to which consider as the oligomer which has the repeat structural unit which 
carries out the polycondensation of the monomer which has especially a proton acid radical, and 
is expressed with a general formula (1), and this oligomer, and the monomer or oligomer which 
does not have a proton acid radical is made to react has a proton acid radical is easy. 
[0033] 

The manufacture approach of the proton conductivity block copolymer of this invention carries 
out the polycondensation of the aromatic series dihalide compound which has the aromatic 
series dihalide compound which has a proton acid radical, an aromatic series dihydroxy 
compound, or an aromatic series dihalide compound, the aromatic series dihydroxy compound 
which has a proton acid radical or a proton acid radical, and the aromatic series dihydroxy 
compound which has a proton acid radical, and, specifically, compounds the proton acid radical 
content oligomer which has the repeat structural unit expressed with a general formula (1). The 
obtained oligomer is desirable and the molecular weight of oligomer is controllable by the 
approach with the preparation ratio of reaction time, reaction temperature, an aromatic series 
dihalide compound, and an aromatic series dihydroxy compound the reduced viscosity in 35 
degrees C is 0.05 - 1.2 dl/g, and common [ reduced viscosity ] etc. 
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[0034] 

A block copolymer is obtained by making repeat structural unit Brock to whom the 
polycondensation of an aromatic series dihalide compound and the aromatic series dihydroxy 
compound is added and carried out to said oligomer, and it is expressed with a general formula 
(2) form, and considering as a block copolymer, or adding and carrying out the polycondensation 
of the oligomer which consists of a repeat structural unit expressed with the general formula (2) 
obtained by carrying out the polycondensation of an aromatic series dihalide compound and the 
aromatic series dihydroxy compound separately. 
[0035] 

Here, the typical example of the monomers used in manufacture of the proton conductivity block 
copolymer concerning this invention is illustrated below. 

As an aromatic series dihalide compound, for example A 4 and 4'-difluoro benzophenone, A - 
difluoro benzophenone, and 3 and 3 '4, 4'-dichloro benzophenone, - dichloro benzophenone, and 

3 and 3 '4, 4'-difluoro diphenylsulfone, 4 and 4'-dichloro diphenylsulfone, 1, 4-difluoro benzene, A 

1, 3-difluoro benzene, 2, 6-dichloro benzonitrile, 4, and 4'-difluoro biphenyl, 3 and 3'-dibromo -4, 

- difluoro biphenyl, and 4 '4, 4'-difluoro diphenylmethane, - dichlorodiphenylmethane. and 4 and 4 
'4. 4-difluoro diphenyl ether, A 2 and 2-bis(4-fIuoro phenyl) propane, 2, and 2-bis(4- 
chlorophenyl) propane, The alpha and alpha'-screw (4-fluoro phenyl) -1, 4-diisopropylbenzene, 3, 
the 3'-~dimethyl -4, a 4'-difluoro benzophenone, 3, the 3'-diethyl -4, a 4'-difluoro benzophenone. 
3, 3', 5, 5'-tetramethyl - 4 4'-difluoro benzophenone, 3, the 3'-dimethyl -4, a 4'-dichloro 
benzophenone, 3, 3', 4, 4'-tetramethyl - 5 5'-dichloro benzophenone, 3, the 3 -dimethyl -4, 4'- 
difluoro diphenylsulfone, 3, the 3'-dimethyl -4, 4'-dichloro diphenylsulfone, 2, 5-difluoro toluene, 

2, 5-difluoro ethylbenzene, 2, and 5-difluoro-para xylene etc. can be mentioned, and independent 
or two sorts or more can be mixed and used. 

[0036] 

As an aromatic series dihydroxy compound, for example Hydroquinone, resorcinol, A - dihydroxy 
biphenyl, and catechol, 4, and 4 '4, 4*-dihydroxydiphenyl sulfide, - dihydroxy diphenylmethane, 
and 4 and 4 '4, 4'-dihydroxy diphenyl ether, A - dihydroxy diphenylsulfone, and 4 and 4 '4, 4 - 
dihydroxy benzophenone, A 2 and 2-bis(4-hydroxyphenyl) propane, 1,1,1,3 and 3, 3-hexafluoro 

- 2 and 2-bis(4-hydroxyphenyl) propane. The 1, 4-bis(4-hydroxyphenyl) benzene, alpha, and 
alpha -screw (4-hydroxyphenyl) -1, 4-dimethylbenzene, The alpha and alpha'-screw (4- 
hydroxyphenyl) -1, 4-diisopropylbenzene, The alpha and alpha'-screw (4-hydroxyphenyl) -1, 3- 
diisopropylbenzene, A 4 and 4 -dihydroxy benzophenone, 1, 4-bis(4-hydroxy benzoyl) benzene, 3 
and 3-difluoro - 4 and 4'-dihydromillet phenyl, 2-methyl hydroquinone, 2-ethyl hydroquinone, 2- 
isopropyl hydroquinone, 2-octyl hydroquinone, 2, 3-dimethyl hydroquinone, 2, 3-diethyl 
hydroquinone, 2, 5-dimethyl hydroquinone, 2, 5-diethyl hydroquinone, 2, 5-diisopropyl 
hydroquinone. 2, 6-dimethyl hydroquinone, 2, 3, 5-trimethyl hydroquinone, 2, 3 and 5, 6- 
tetramethyl hydroquinone. 3, the 3'-dimethyl -4, a 4 -dihydroxy biphenyl, 3, 3', 5, 5'-tetramethyl - 

4 4'-dihydroxy biphenyl. 3, the 3'-dimethyl -4, 4'-dihydroxy diphenylmethane, 3, 3', 5, 5'- 
tetramethyl - 4 4'-dihydroxy diphenylmethane, 3, 3', 5 and 5'-tetraethyl -4, 4'-dihydroxy 
diphenylmethane, 3, the 3-dimethyl -4, 4'-dihydroxy diphenyl ether, 3, 3', 5, 5'-tetramethyl - 4 
4'-dihydroxy diphenyl ether, 3, the 3'-dimethyl -4, a 4'-dihydroxydiphenyl sulfide, 3, 3', 5, 5'- 
tetramethyl - 4 4'-dihydroxydiphenyl sulfide, 3, the 3'-dimethyl -4, 4'-dihydroxy diphenylsulfone, 

3, 3', 5, 5'-tetramethyl - 4 4'-dihydroxy diphenylsulfone, A 2 and 2-bis(3-methyl-4- 
hydroxyphenyl) propane. 2, and 2-bis(3-ethyl-4-hydroxyphenyl) propane, A 2 and 2-bis(3, 5- 
dimethyl-4-hydroxyphenyl) propane, The alpha and alpha'-screw (3-methyl-4-hydroxyphenyl) -1, 
4-diisopropylbenzene, The alpha and alpha'-screw (3, 5-dimethyl-4-hydroxyphenyl) -1, 4- 
diisopropylbenzene, The alpha and alpha'-screw (3-methyl-4-hydroxyphenyl) -1 . 3- 
diisopropylbenzene. The alpha and alpha'-screw (3, 5-dimethyl-4-hydroxyphenyl) -1. 3- 
diisopropylbenzene, etc. can be mentioned, and independent or two sorts or more can be mixed 
and used. 

[0037] 

As an aromatic series dihalide compound which has a proton acid radical Others [ object / the 
sulfonation object of the aforementioned aromatic series dihalide compound, and / alkyi 
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sulfonation ], A 2. 5-dichloro benzoic-acid. 2, 5-difluoro benzoic-acid, 5, and 5 -carbonyl screw 
(2-fluoro benzoic acid), A - sulfonyl screw (2-fluoro benzoic acid), 2, 5-dichlorophenyl 
phosphonic acid, and 5 and 5 '5, 5'-carbonyl screw (2-fluorobenzene phosphonic acid), its alkali- 
metal salt. etc. can be mentioned. 

As an aromatic series dihydroxy compound which has a proton acid radical, the aromatic series 
dihydroxy compound which has phosphoric-acid radicals, such as - methylene JISARICHIRU 
acid, and 2 [ besides the sulfonation object of the aforementioned aromatic series dihydroxy 
compound and an alkyi sulfonation object ], 5-dihydroxybenzoic acid, 2, 5-dihydroxy- 
terephthalate, 5. and 5 '5, 5'-CHIOJI salicylic-acid, 2, and 5-dihydroxy phenylphosphonic acid, its 
alkali-metal salt. etc. can be mentioned. 
[0038] 

In addition, an aromatic series dihalide compound and the sulfonation object of an aromatic 
series dihydroxy compound, and an alkyI sulfonation object can be obtained by the approach 
(Macromol. Chem. Rhys.. 199. 1421 (1998)) of sulfonating said aromatic series dihalide compound 
and said aromatic series dihydroxy compound by well-known sulfonation agents, such as an 
oleum. 
[0039] 

Although there is especially no limit in the gestalt of the proton conductivity block copolymer of 
this invention, it can respond to an application and can consider as the gestalt of the film which 
applies and dries and can obtain fine particles, the varnish dissolved or distributed to the solvent, 
and this varnish, in addition, in using this proton conductivity block copolymer as the varnish 
dissolved or distributed to the solvent There is especially no limit in the solvent. For example, 
water, a methanol, ethanol. Alcohols, such as 1-propanol. 2-propanol, and a butanol. Halogenated 
hydrocarbon, such as hydrocarbons, such as toluene and a xylene, a methyl chloride, and a 
methylene chloride Ether, such as dichloroethyl ether. 1,4-dioxane, and a tetrahydrofuran. Others 
[ ketones /, such as fatty acid ester, such as methyl acetate and ethyl acetate, an acetone, and 
a methyl ethyl ketone ], It is independent, or aprotic polar solvents, such as N.N- 
dimethylformamide. N.N-dimethylacetamide. a N-methy|-2-pyrrolidone. dimethyl sulfoxide, and 
dimethyl carbonate, can be mixed and used. 
[0040] 

Since the proton conductivity block copolymer of this invention may be compatible over a long 
period of time in a water resisting property, low absorptivity, low methanol permeability, and high 
proton conductivity, it is suitable as an ingredient of the polyelectrolyte film. It is because it is 
presumed that the solubility to water and swelling by Brock who bears proton conduction are 
controlled, and this does not have exfoliation of an interface, either, since it excels in the water 
resisting property which consists of a repeat structural unit expressed with Brock who bears the 
proton conduction which has the repeat structural unit expressed with a general formula (1), and 
a general formula (2), small Brock of swelling does microfacies separation moderately and the 
interphase is combined by the same molecule. Moreover, the desorption of the proton acid 
radical by change of the temperature and humidity accompanying a generation of electrical 
energy and a halt of a fuel cell and generating of the crack by expansion contraction are 
controlled. 
[0041] 

The proton conductivity block copolymer of this invention can be used as the proton conduction 
film. The proton conduction film of this invention consists of a proton conductivity block 
copolymer of this invention, and contains not only self-supported film but the paint film stuck to 
a base material, an electrode layer, other proton conduction film, etc. Although there is 
especially no limit in the thickness of the proton conduction film of this invention, when it is self- 
supported film and is 10-200 micrometers and a paint film, it is desirable that it is 1-100 
micrometers. 
[0042] 

The proton conduction film of this invention may be compound-ized with the catalyst which 
promotes oxidation reaction of the electric conduction material which has electric conductivity, 
and hydrogen, and the reduction reaction of oxygen that what is necessary is just to include the 
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proton conductivity block copolymer of this invention. 
[0043] 

As electric conduction material, if it is the electrical conductivity matter, which thing may be 
used and various metals, a carbon material, etc. will be raised, for example, carbon black, 
activated carbon, graphites, etc., such as acetylene black, are mentioned, and these are 
independent — or it mixes and is used by the shape of powdered or a sheet. 
[0044] 

Although it will not be limited especially if it is the metal which promotes oxidation reaction of 
hydrogen, and the reduction reaction of oxygen as a catalyst, lead, iron, manganese, cobalt, 
chromium, a gallium, vanadium, a tungsten, a ruthenium, iridium, palladium, platinum, rhodiums, or 
those alloys are mentioned, for example. 
[0045] 

The proton conductivity block copolymer of this invention can be used as a proton conductivity 
binder. The proton conductivity binder of this invention becomes unable to include the proton 
conductivity block copolymer of this invention, and can present binding with it as fine particles, a 
paint film, or a varnish dissolved or suspended in the solvent. It can mix with electrode materials, 
such as an electrical conducting material and a catalyst, and the proton conductivity binder of 
this invention can be hardened, can also be used as an electrode, and it can also be used in 
order to insert and connect between each of an electrolyte membrane, an electrode, and a 
separator. 
[0046] 

The proton conductivity binder of this invention can also be used for the proton conductivity 
block copolymer of this invention combining other ion conductivity polymeric materials. As such 
other ion conductivity polymeric materials, a well-known proton acid radical content fluorine 
system macromolecule or a conventionally well-known proton acid radical content hydrocarbon 
system macromolecule can be used conventionally. 

In this case, as for the presentation ratio of the proton conductivity block copolymer in a binder, 
it is desirable to carry out to more than 5wt%, and this shows a high adhesive property with an 
electrode material, a macromolecule. etc. 
[0047] 

Furthermore, the proton conductivity block copolymer of this invention may be the bridge 
formation object. Moreover, the proton conduction film and proton conductivity binder of this 
invention may consist of what constructed the bridge in said proton conductivity block 
copolymer. By making Brock who has the repeat structural unit expressed with a general formula 
(1) construct a bridge, since the same effectiveness is acquired also when expansion by water 
absorption of Brock containing a proton acid radical is used as the film and binder which can be 
controlled further, the proton conductivity block copolymer of this invention is desirable. 
Although the bridge formation which combines the Friedel Kraft reaction of the desulfurization 
condensation of the sulfonic acids which are proton acid radicals, a ring, and a chloro alkyi group, 
and chlorosulfonic acids through a sulfonamide radical as the bridge formation approach of a 
proton conductivity block copolymer is known, since the bridge formation which is the alkyI group 
or methylene group of the carbon atomic numbers 1-10 which the bridge formation radical 
coupled directly with the carbonyl group and the ring has the following dominance points, it is 
desirable. 

1. There is no by-product (desorption component) accompanying crosslinking reaction. 

2. In the repeat unit 1 unit which constitutes a proton block copolymer, a proton acid radical, a 
carbonyl group, an alkyI group, or a methylene group can be contained one or more in 
coincidence, respectively, and remarkable high crosslinking density can be obtained. 

3. In order that a proton acid radical may not contribute to crosslinking reaction, there is no 
change of the ion exchange group equivalent in bridge formation order. 

4. Installation and crosslinking reaction actuation of a bridge formation radical are easy. 
[0048] 

When it is the proton conductivity block copolymer of cross-linking which has the bridge 
formation radical which the proton conductivity block copolymer of this invention becomes from 
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the alkyi group or methylene group of the carbon atomic numbers 1-10 coupled directly with the 
carbonyl group and the ring, a bridge can be made to construct with light, an electron ray, and 
heat. The bridge formation device of the alkyI group of the carbon atomic numbers 1-10 coupled 
directly with the carbonyl group and the ring or a methylene group is explained. It is presumed 
that the carbonyl group in a proton conductivity block copolymer and the alkyI group of the 
carbon atomic numbers 1-10 coupled directly with the ring in a proton conductivity block 
copolymer, or the methylene group is participating in crosslinking reaction in the following forms. 
The following reaction formula shows the case where an alky! group is a methyl group. 
[Formula 4] 




[0049] 

As shown in the above-mentioned reaction formula, by energy supply by UV irradiation, electron 
beam irradiation, heat-treatment, etc., a radical occurs on a benzophenone and this draws out 
hydrogen from a methyl group. Then, it is presumed that bridge formation of proton conductivity 
block copolymers takes place because a reaction like dimerization of dimerization of a benzyl 
radical, a benzyl radical, and an alcoholic carbon radical coupling reaction and an alcoholic carbon 
radical occurs. The bridge formation concerning this invention may construct a bridge in what 
processed the obtained proton conductivity block copolymer into the configuration of the proton 
conduction film or a proton conductivity binder although the bridge could be constructed as it is. 

[0050] 

Although it is not limited especially as the light source to be used when performing bridge 
formation by light among bridge formation concerning this invention, ultraviolet rays and the thing 
which can irradiate the light of the visible range are usually used. Specifically, a low pressure 
mercury lamp, a high pressure mercury vapor lamp, a xenon lamp, a metal halide lamp, etc. are 
mentioned, moreover — although an exposure dose changes with thickness of the wavelength of 
light, the structure of the proton conductivity block copolymer irradiated, the content of a proton 
conductivity block copolymer, bridge formation temperature, and the proton conduction film etc. 
~ usually — 500 - 100000 mJ/cm2 ~ it is 1000 - 30000 mJ/cm2 preferably. In case the bridge 
formation concerning this invention produces the proton conduction film or joins an electrode 
material, a poly membrane, or a separator with a proton conductivity binder, it can also be made 
to construct a bridge by performing an optical exposure to coincidence. 
[0051] 

Although especially the heat supply approach is not limited when performing bridge formation by 
heat among bridge formation concerning this invention, the usual oven etc. can perform. Although 
the temperature or time amount at the time of heating changes with the structure of the proton 
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conductivity block copolymer to heat, and proton conduction film thickness, 120-300 degrees C, 
it is 150-250 degrees C preferably, and is usually for 1-60 minutes preferably for 0.1 - 180 
minutes. When performing heat bridge formation below 200 degrees C, a well-known radical 
generating agent can be added. For example, a being [ they / peroxides, such as JIKUMIRU 
peroxide and benzoyl peroxide, 2 and 2'-azobisisobutyronitril, etc. ]-as well-known radical 
generating agent diazo compound is mentioned. 
[0052] 

In case the bridge formation by the heat concerning this invention produces the proton 
conduction film or joins an electrode material, a poly membrane, or a separator with a proton 
conductivity binder, it can also be made to construct a bridge over coincidence with the heat. 
[0053] 

The fuel cell of this invention is a direct methanol mold fuel cell preferably coming [ said proton 
conduction film or a proton conductivity binder ] to use. It is hard to produce the loss of power 
by the dissolution of the film, the elution of resin and desorption of a proton acid radical, and the 
crossover of a fuel, and neither the fall of proton conductivity nor the decline in the generating 
efficiency by the increment in the amount of methanol transparency can start the fuel cell of 
this invention easily. Therefore, it is efficient and excels in dependability. 
[0054] 
[Example] 

Hereafter, although an example explains this invention to a detail further, thereby, this invention 

is not restricted at all. 

[0055] 

The test method of the various trials in an example is as being shown below. 

(i) Reduced viscosity (etainh) 

After carrying out the heating dissolution of a proton conductivity block copolymer or its 
oligomer 0.50g at dimethyl sulfoxide 100ml, in 35 degrees C, it measured by the ubellohde's 
viscosimeter. 

(ii) Ion exchange group equivalent 

It weighed precisely in the glassware which can seal a proton conductivity block copolymer or 
the proton conduction film, and there, the calcium chloride water solution of an excessive 
amount was added there, and it stirred overnight. The hydrogen chloride generated in the system 
was titrated and calculated using the phenolphthalein indicator in 0.1 -N sodium-hydroxide 
standard water solution. 

(iii) Water absorption 

It was immersed in 23-degree-C pure water for 24 hours, and the proton conductivity block 
copolymer or proton conduction film dried 120 degrees C under nitrogen ventilation for 12 hours 
was computed from the weight change, (iv) Ionic conductivity (90 degrees C, the direction of 
thickness) 

It inserted in two eels for measurement which stuck the platinum electrode on one side of a 
100-micrometer thickness PET film which has the hole of 2 for the sample film which carried out 
humidity with 1M sulfuric acid 1cm, and the hole was filled with 1M sulfuric-acid water This was 
installed in the 90-degree C thermostat, and the resistance was measured. From the difference 
with the resistance at the time of not inserting a sample film, the resistance of a sample film 
simple substance was calculated and ionic conductivity (90 degrees C, the direction of 
thickness) was computed. In addition, thickness required for count of ionic conductivity was 
measured using a micrometer by dryness. 

(v) Methanol permeability 

Distilled water was touched through the proton conduction film with a diameter [ phi ] of 23mm 
in one mol / L methanol water solution at the room temperature, and the methanol 
concentration change by the side of distilled water by 3 hours was measured in the gas 
chromatograph. From the obtained increment slope of a line in methanol concentration, 50 
micrometers [ of thickness ] methanol permeability was calculated. 

(vi) Optical bridge formation 

Using the metal halide lamp, UV irradiation of one side 7000 m J/cm2 was carried out to both 
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sides of the film (film) which consists of a proton conductivity block copolymer, and carried out 
optical bridge formation. 
[0056] 
(Example 1) 

3 and 3*-carbonyl bis(6-fluorobenzene sulfonic-acid sodium) (it omits Following DSDFBP) 42.23g 
(0.10 mols), bis(3-methyl -4 hydroxyphenyl) methane 25.63g (0.10 mols), and 16.59g (0.12 mols) 
of anhydrous potassium carbonate were weighed precisely in nitrogen installation tubing, the 
thermometer, the condensator equipped with the triturium filled with toluene, and the flask 
equipped with churning equipment. The reaction was performed for 8 hours, after carrying out a 
temperature up over 2 hours to 141 degrees C, having added dimethyl sulfoxide 255.5g and 
toluene 31. 9g to this, and agitating through nitrogen gas. Performing the reaction to the bottom 
of toluene ****, the water to distill carried out liquid separation recovery by the triturium. After 
having sampled a part of reactant after cooling, discharging dilution and its supernatant to the 
methanol with dimethyl sulfoxide (it omits Following DMSO), depositing oligomer and an acetone's 
washing, 150 degrees C dried under nitrogen ventilation for 4 hours, and oligomer was obtained. 
The reduced viscosity of the obtained oligomer was 0.13 dl/g (DMSO), and glass transition 
temperature was 250 degrees 0 or more (it is un-detecting by measurement to 250 degrees O). 
[0057] 

The reaction was performed for 8 hours, after carrying out a temperature up to said reactant 
over 2 hours to 157 degrees C, having added 4 and 4'-difIuoro benzophenone (it omitting 
Following DFBP) 21.82g (0.10 mols), bis(3-methyl-4-hydroxyphenyl) methane 25.63g (0.10 mols). 
16.59g [ of anhydrous potassium carbonate ] (0.12 mols), and dimethylacetamide 173.8g, and 
toluene 15.8g, and agitating through nitrogen gas. 
[0058] 

After diluting the obtained viscous reactant with dimethylacetamide 600g, the salt which carries 
out a byproduction by cerite filtration was removed. After it discharged this polymer solution to 
methanol 10L and the ** collection and the acetone washed the polymer which deposited, 99. 5g 
(93% of yield) of block copolymers which dry 150 degrees C for 4 hours, and have a proton acid 
radical (sulfonic~acid sodium group) was obtained. The reduced viscosity of the obtained block 
copolymer was 1.21 dl/g (dimethylacetamide), and glass transition temperature was 220 degrees 
0. 

[0059] 

The heating dissolution of the 4g of the obtained block copolymers was carried out at 36g of 
DMSO-dimethylacetamide (1/1, wt/wt) mixed liquor, and the varnish which became muddy a 
little [ of 10% of polymer concentration ] was obtained. The cast of the obtained varnish was 
carried out on the glass substrate using the blade which has a spacer, temperature up 
desiccation was carried out over 2 hours from the bottom room temperature of nitrogen 
ventilation to 200 degrees 0, and the film which became muddy with a thickness of 50 
micrometers a little was obtained. The obtained film was immersed [ every ] in 2-N sulfuric-acid 
water solution and pure water on the 1st, proton exchange of the sulfonic-acid sodium group 
was performed, and the film which has a free sulfonic group was obtained. For the ion exchange 
group equivalent of this film, 510 g/mol and water absorption were [0.14 S/cm and methanol 
permeability of ionic conductivity ] 0.4micro mol[/cm ] 2 and min 1 2%. 
[0060] 
(Example 2) 

Toluene 30.0g was used instead of toluene 31. 9g, and also reduced viscosity obtained 0.35 dl/g 
(DMSO) and oligomer with a glass transition temperature of 250 degrees C or more (it is un- 
detecting by measurement to 250 degrees 0) like the example 1 . In addition, the reaction 
temperature at the time of oligomerization was 1 52 degrees 0. 
[0061] 

Toluene 17.7g was used instead of toluene 15.8g, and also addition and the reaction of 8 hours 
were performed to the reactant for monomers like the example 1, and reduced viscosity 1.06 
dl/g (it measures by dimethylacetamide) and 97. 2g (91% of yield) of block copolymers with a glass 
transition temperature of 223 degrees 0 were obtained. 
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[0062] 

The muddy film which has a free sulfonic group like an example 1 was obtained using the 
obtained block copolymer. For the ion exchange group equivalent of the obtained film, 520 g/mol 
and water absorption were [ 0.16 S/cm and methanol permeability of ionic conductivity ] 
0.9micro mol[/cm ] 2 and min 18%. 
[0063] 

(Example 1 of a comparison) 

DSDFBP42.23g (0.10 mols) and DFBP21.82g (0.10 mols). bis(3-methyl-4-hydroxyphenyl) 
methane 51.27g (0.20 mols). and 33.1 7g (0.24 mols) of anhydrous potassium carbonate were 
weighed precisely in nitrogen installation tubing, the thermometer, the condensator equipped with 
the triturium filled with toluene, and the flask equipped with churning equipment. The reaction 
was performed for 10 hours, after carrying out a temperature up over 2 hours to 176 degrees C. 
having added DMS0429.3g and toluene 47. 7g to this, and agitating through nitrogen gas. 
Performing the reaction to the bottom of toluene reflux, the water to distill carried out liquid 
separation recovery by the triturium. 
[0064] 

After diluting the obtained viscous reactant with DMSO600g, the salt which carries out a 
byproduction by cerite filtration was removed. After it discharged this polymer solution to 
methanol 10L and the ** collection and the acetone washed the polymer which deposited, 1 12.1 g 
(88% of yield) of random copolymers which dry 150 degrees C for 4 hours, and have a proton acid 
radical (sulfonic-acid sodium group) was obtained. The reduced viscosity of the obtained random 
copolymer was 0.91 dl/g (DMSO), and glass transition temperature was 250 degrees C or more 
(it is un-detecting by measurement to 250 degrees C). 
[0065] 

The homogeneous and transparent film which has a free sulfonic group like an example 1 was 
obtained using the obtained random copolymer. For the ion exchange group equivalent of this 
film, 510 g/mol and water absorption were [ 0.24 S/cm and methanol permeability of ionic 
conductivity ] 5.0micro mol[/cm ] 2 and min 54%. 
[0066] 

(Example 2 of a comparison) 

Homopolymer 57.0g (89% of yield) which DSDFBP42.23g (0.10 mols). bis(3-methyl-4- 
hydroxyphenyl) methane 25.63g (0.10 mols), 16.59g (0.12 mols) of anhydrous potassium 
carbonate, DMS0255.4g, and toluene 28.4g were used, and also has a proton acid radical 
(sulfonic-acid sodium group) like the example 1 of a comparison was obtained. The reduced 
viscosity of a homopolymer which has the obtained proton acid radical (sulfonic-acid sodium 
group) was 0.83 dl/g (DMSO), and glass transition temperature was 250 degrees C or more (it is 
un-detecting by measurement to 250 degrees C). 
[0067] 

DFBP21.82g (0.10 mols), bis(3-methyl-4-hydroxyphenyl) methane 25.63g (0.10 mols), 16.59g 
(0.12 mols) of anhydrous potassium carbonate. DMS086.9g, dimethylacetamide 86.9g. and 
toluene 19.3g were used independently, and also PORIARIRU ether ketone homopolymer 40.7g 
(94% of yield) was obtained like the example 1 of a comparison. In addition, the reaction 
temperature of reaction time was 155 degrees C. The reduced viscosity of the obtained 
PORIARIRU ether ketone homopolymer was 0.65 dl/g (dimethylacetamide), and glass transition 
temperature was 217 degrees C. 
[0068] 

The heating dissolution of the homopolymer 5.7g which has the above-mentioned proton acid 
radical (sulfonic-acid sodium group) was carried out at DMS051.3g. and the transparent varnish 
of 10% of polymer concentration was obtained. Independently, the heating dissolution of the 
above-mentioned PORIARIRU ether ketone homopolymer 4.1g was carried out at 
dimethylacetamide 36.6g, and the transparent varnish of 10% of polymer concentration was 
obtained. These two sorts of varnishes were mixed and the muddy varnish of 10% of polymer 
concentration was obtained. The cast of the obtained varnish was carried out on the glass 
substrate using the blade which has a spacer, temperature up desiccation was carried out over 2 
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hours from the bottom room temperature of nitrogen ventilation to 200 degrees C, and the film 

with irregularity with a thickness of 45-55 micrometers was obtained. 

[0069] 

The obtained film was immersed [ every ] in 2-N sulfuric-acid water solution and pure water on 
the 1st, proton exchange of the sulfonic-acid sodium group was performed, and the film which 
has a free sulfonic group was obtained. For the ion exchange group equivalent of this film, 540 
g/mol and water absorption were [ 0.20 S/cm and methanol permeability of ionic conductivity ] 
4.6micro mol[/cm ] 2 and min 39%. 
[0070] 
(Example 3) 

3 and 3 'bis[ - sulfonyl / 49.1 3g (0.10 mols), 4/ and 4 ] (6-chlorobenzene sulfonic-acid sodium)'- 
dihydroxy biphenyl 20.48g (0.1 1 mols), 16.59g [ of anhydrous potassium carbonate ] (0.12 mols), 
and dimethylacetamide 241. 8g and toluene 26.9g were used, and also like the example 1, reduced 
viscosity obtained 0.17 dl/g (dimethylacetamide) and glass transition temperature obtained 
oligomer 250 degrees C or more (it is un-detecting by measurement to 250 degrees C). In 
addition, the reaction temperature at the time of oligomerization was 152 degrees C. 

[0071] 

as what is added to this reactant — 4 and 4 — dichloro diphenylsulfone 28.72g (0.10 mols), 4, 
and 4' - dihydroxy biphenyl 16.76g (0.09 mols), 16.59g [ of anhydrous potassium carbonate ] (0.12 
mols), and dimethylacetamide 160.2g and toluene 17.8g were used, and also the reaction of 8 
hours was performed like the example 1, and reduced viscosity 1.30 dl/g (dimethylacetamide) 
and 93. 3g (93% of yield) of block copolymers with a glass transition temperature of 229 degrees 
C were obtained. In addition, the temperature of reaction time was 153 degrees C. 
[0072] 

The muddy film which has a free sulfonic group like an example 1 was obtained using the 

obtained block copolymer. For the ion exchange group equivalent of the obtained film, 495 g/mol 

and water absorption were [ 0.16 S/cm and methanol permeability of ionic conductivity ] 

1.1 micro mol[/cm ] 2 and min 18%. 

[0073] 

(Example 4) 

DSDFBP14.78g (0.035 mols), bis(3, 5-dimethyl-4-hydroxyphenyl) methane (it abbreviates to TM- 
BPF below) 8.97g (0.035 mols), and 6.05g (0.044 mols) of anhydrous potassium carbonate were 
weighed precisely in nitrogen installation tubing, the thermometer, the condensator equipped with 
the triturium filled with toluene, and the flask equipped with churning equipment. The reaction 
was performed for 12 hours, after carrying out a temperature up over 30 minutes to 135 degrees 
C, having added dimethyl sulfoxide (it omitting Following DMSO) 90g and toluene 38g to this, and 
agitating through nitrogen gas. Performing the reaction to the bottom of toluene ****, the water 
to distill carried out liquid separation recovery by the triturium. When a part of reactant was 
sampled after cooling and the reduced viscosity of oligomer was measured like the example 1. it 
was 0.25 dl/g (DMSO). 
[0074] 

After time-applying for 30 minutes and carrying out a temperature up to said reactant to 135 
degrees C, having added DFBP14.18g (0.065 mols), TM-BPF16.66g (0.065 mols), 1 1.23g (0.081 
mols) of anhydrous potassium carbonate, DMS0113g, and toluene 48g, and agitating through 
nitrogen gas. the reaction was performed for 12 hours, toluene was distilled off further and the 
reaction was performed at 1 60 degrees C for 6 hours. 
[0075] 

After diluting the obtained viscous reactant with DMS072g and lOOg (it omits Following NMP) of 
N-methyl-2-pyrrolidones, cerite filtration removed a byproduction salt and unreacted potassium 
carbonate. After it discharged this polymer solution to the acetone after concentration and using 
a homomixer by the rotary evaporator and the ** collection and the acetone washed the 
polymer which deposited. 34.45g (68% of yield) of block copolymers which dry 1 50 degrees C for 

4 hours, and have a proton acid radical (sulfonic-acid sodium group) was obtained. The reduced 
viscosity of the obtained block copolymer was 1.24 dl/g (NMP), and glass transition temperature 
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was 210 degrees C. 
[0076] 

The heating dissolution of the 2.00g of the obtained block copolymers was carried out at 
NMPlO.Og, and the polymer concentration about 17 wt(s)% varnish was obtained. The cast of the 
obtained varnish was carried out on the glass substrate using the blade which has a spacer, from 
the bottom room temperature of nitrogen ventilation to 200 degrees C, over 4 hours, it held at 
200 degrees C for 4 hours, and the film which became muddy with a thickness of 50 micrometers 
a little was obtained after the temperature up. After carrying out optical bridge formation of the 
obtained film by the approach given in (vi), the film which has a free sulfonic group like an 
example 1 was obtained. For the ion exchange group equivalent of this film, 710 g/mol and water 
absorption were [ 0.12 S/cm and methanol permeability of ionic conductivity ] 0.3micro mol 
[/cm ] 2 and min 10%. 
[0077] 
(Example 5) 

Reaction time was made into 16 hours, and also oligomer was compounded from DSDFBP and 

TM-BPF like the example 4. eta was 0.58 dl/g. 

[0078] 

Instead of DFBP, 4 and 4'-dihydroxy biphenyl 12.10g (0.065 mols) were used instead of 4, 4'- 
dichloro diphenyl sulfone 18.67g (0.065 mols), and TM-BPF. and others carried out the 
polymerization of the block copolymer like the example 4. Yield was [ 1.30 dl/g (NMP) and the 
glass transition temperature of 42.9g (89% of yield) and reduced viscosity ] 225 degrees C. 
[0079] 

The heating dissolution of the 2.0g of the block copolymers obtained like the example 4 was 
carried out at the partially aromatic solvent of NMP8.0g and DMSOO.Sg, and the varnish of 19% 
of polymer concentration was obtained. The cast of the obtained varnish was carried out on the 
glass substrate using the blade which has a spacer, from the bottom room temperature of 
nitrogen ventilation to 200 degrees C, over 4 hours, it held at 200 degrees C for 4 hours, and the 
film which became muddy with a thickness of 50 micrometers a little was obtained after the 
temperature up. After carrying out optical bridge formation of the obtained film by the approach 
given in (vi). the film which has a free sulfonic group like an example 1 was obtained. For the ion 
exchange group equivalent of this film. 680 g/mol and water absorption were [0.13 S/cm and 
methanol permeability of ionic conductivity ] 0.6micro mol[/cm ] 2 and min 1 3wt(s)%. 
[0080] 

[Effect of the Invention] 

By this invention, the proton acid radical content aromatic series polyether block copolymer 
which has a water resisting property, low absorptivity, low methanol permeability, and high proton 
conductivity is offered. The polyelectrolyte film obtained from this copolyrher is compatible over 
a long period of time in a water resisting property, low absorptivity, low methanol permeability, 
and high proton conductivity, and suitable as polyelectrolyte film for the object for fuel cells, 
especially direct methanol mold fuel cells. 



[Translation done.] 



